





SEES. SEE EE 


/ [ILLUSTRATED] ™ ~~ 








ae = =. 


' AWEEKLY JOURRAL OF SxS 
ELECTRIC LIGHT. TELEPHONE TELEGRAPH AND SCIENTIFIC PROGRESS. 


are Review of ors and Telephone.) 


























2. r ‘ “4¢ 83 ° 3 per annum. 

Vol. %. La =. | NEW YORK. SATURDAY, SEPTEMBER 13, 1884. (Fe Baten. 
Copyright, 1883, by Deu ano & Conran, 2% Park R Row, New York. Entered at Post Office, New York, as Mail Matter of the Second Class. 

The Progress of Science. seem that too much time and study cannot be Signaling By Electricity. The principal advantages of electric sig- 
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Review. A Philadelphia contemporary, | gathered there. | having now been so generally adopted in the instantaneously. 
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England that her me- 
tropolis contained the 
wisdom of the nation; 
that only within its 
walls could be found 
the elite of society, the 
learned in literature, 
and the gifted in art. 
Within a dozen years 
Boston has fallen to the 
rear, and Philadelphia 
leads in all that is pre- 
eminent in society, in 
literature, in art, in 
medicine, and in prac- 
tical science. So fully 
does she maintain this 
position that the atten- 
tion of the whole world 
is attracted to the exhi- 
bition and congress cen- 
tered here.” 

The convention of 
distinguished scientists, 
the National Tele- 
phone Association, 
the Electrical Exhibi- 
tion and the Congress 
of Mining Engineers 
have shown wisdom in 
selecting Philadelphia, 
for the reason that in 
no other city could the 
importance of their dis- 
cussions and the dis- 
play of modern inven- 
tions be more appre- 
ciated, or their society 
more courted. 

It is true that Phila- 
delphia won many of 
her laurels during the 
Centennial Exhibition, 
and her fame has since 
been spread abroad. 
Before that period, 
however, she was 
noted for her vast 
wealth, great indus- 
tries and comfortable 
homes. Learped men, 
whose attainments in 
philosophic study, re- 
searches in geology and 
chemistry, and success 
in obtaining the high- 
est power in engineer- 
ing and greatest skill in 
mechanism, have made 
them famous upon tbe “as 
earth, are now poem sed eee ew 
the hospitality of its a ee ee 


leading citizen — Yat . , t galvanized iron. 
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3. Signals can be 
made to and from any 
number of places, all 
together, separately, or 
in any manner that may 
be desired. 

4. The wires may 
be carried around 
curves, and in any 
direction, even im a 
tangle, without in the 
slightest degree affect- 
ing the efficiency of the 
signal. 

5. The wires, once 
properly laid, need no 
repairs. There is no 
consumption of mate- 
rial except in the bat- 
tery, and that, with 
proper insulation, is 
very small indeed. 

6 They are easily 
kept in repair, far more 
easily than hand rap- 
pers. 

7. Telephones can be 
worked in connection 
with them. This is an 
enormous advantage. 

But it must be re- 
membered that where 
one cannot afford tele- 
phones, one may afford 
an electric signal. 

The following elec- 
tric signals are the only 
forms for which the 
writer has, up to the 
present, found any 
opening in mines; but 
they by no means ex- 
press the limits of the 
applicability of electri- 
city for this purpose : 

The most useful 
signal, and the one of 
which the greatest 
number is in use in col- 
lieries and iron mines, 
is the engine plane sig- 
nal. This consists of 
an electric bell and bat- 
tery, which are placed 
in the engine-house, and 
two wires that extend 
from the engine-house 
to the end of the plane, 
and are connected with 
the bell and battery. 
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given by making connection between the 
naked iron wires at any part of the plane, 

The single-stroke bell is the one most fre- 
quently used in mines; sometimes, how- 
ever, a trembling or vibrating bell is pre- 
ferred. If required to signal to the end of 
the plane at the same time as to the engine- 
man, the same battery and the same wires 
may be used to ring a second bell at that 
end. In this case, the connection between 
one of the wires on the engine plane and one 
side of the bell is broken. The engine plane 
wire is left disconnected, The bell on that 
side is now connected either to ‘‘earth,” as 
the rails, the engine, etc., or to a third wire, 
fixed for the purpose, extending to the end 
of the plane. This third wire, in this case, 
need not be insulated ; it may be stapled out 
of the way. Atthe other end of the engine 
plane, a second bell is connected between the 
wire that has just been disconnected from 
the bell in the engine-house, and “ earth,” 
or the third wire When connection is made 
between the first two wires, the electric cur- 
rent passes from the battery through both 
bells, returning either by ‘‘earth” or the 
third wire. The third wire is necessary, 
where the mine is very dry, or it is difficult 
to maintain good ‘‘earth” at the end of the 
plane. 

It may be required to have a number of 
bells in different parts of the plane, all of 
which shall ring together, as before, from 
anywhere. The arrangement for this signal 
is an extension of that of the one last 
described. One battery is used and three 
wires, all of which must be insulated. The 
third wire referred to before, which is now 
insulated, carries the current from the bat- 
tery to all the bells. When connection is 
mide between the other two wires, the cur- 
rent passes through all these bells, causing 
them to ring simultaneously This might be 
used for Cornish mines, a bell at each level, 
all ringing together. 

A description of the shaft signals that are 
used at collieries may be interesting. One 
bell similar to those used for the engine 
plane signals, is placed on the bank, another 
in the engine-house, and a third at the 
bottom. A battery is placed in the engine- 
house, and another battery at the pit bottom. 
One gutta-percha covered wire and one 
naked galvanized iron wire are fixed ia the 
shaft, usually stapled at the side, and they 
are continued to the engine-house on the 
bank, either by means of iron wires stretched 
from the head-stocks to the engine-house, or 
by covered wires running undcr the bank. 
A ringing-key, that is a mechanical contri- 
vance for making contact between two 
wires, is placed at the bottom. When con- 
tact is made with this, the bell on the bank 
rings, or those on the bank and in the engine- 
house may be made to ring together. A 
similar ringing-key is placed on the bank, 
and sometimes one in the engine-house, both 
of which ring the bell at the pit bottom. A 
key is also often fixed on the bank to ring a 
bell in the engine-house. The battery in the 
engine-house works the down signals, and 
those from the bank to the engine. The up 
signals are worked by the battery at the pit 
bottom. The latter may be worked from 
the surface battery, by fixing an additional 
covered wire in the shaft to carry the cur- 
rent to the key at the bottom. In both the-e 
arrangements, a double contact key is used, 

The following is the arrangement pro- 
posed for Cornish mines. One bell in the 
engine-house, one bell on the bank ; one bat- 
tery in the engine-house ; two gutta-percha 
covered copper wires, laid from the engine- 
house to the bank and thence down the 
shaft, or two naked galvanized iron wires 
stretched from the bank to the engine house, 
secured to earthenware terminal skackles, 
and gutta-percha covered wires laid from 
them down the shaft. The wires in the 
shaft may be stapled out of the way, to 
plugs, timber, or anything, and any where 
where they will be secure from mechanical 
injury. A ringing-key at each level, to 
make connection between the two gutta 
percha covered wires. When any key is 
pressed, the two bells on the bank will ring 
together. Any number of keys may be at- 
tached, without in any way affecting the 
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efficiency of the signal. One gutta-percha 
covered wire and one iron wire will do, 
where the water in the shaft is such that the 
iron wire is not likely to be eaten through 
quickly. Where the shaft is quite dry and 
there is room, two naked galvanized iron 
wires secured to earthenware insulators may 
be used, as in engine planes in collieries. 
Should it be desired to signal down to each 
level, as well as up, it may be done by carry- 
ing a separate wire down for each and fixing 
bells there. The ringing-key for the single 
wp signal for Cornish mines need only be a 
single contact key. The parts that come 
into contact must be always very clean, and 
there must be no path for the passage of the 
current from the battery contact tothe others, 
when a signal is not being given. A loose 
wire or a damp board may form such a path. 
In the form of ringing-key adopted by the 
writer for shaft signals, a bent brass lever is 
used. It is held in its place by a strong 
German silver spiral spring, and it works 
vertically between two brass stops. These, 
the working parts, are inclosed in a strong 
iron box, made as nearly dust and damp- 
proof as possible. Terminal screws are left 
outside for the wires to be connected with. 
The lever is worked by a small brass pin that 
passes through the bottom of the box, and is 
itself worked by another lever, hinged on 
the outside. The front of the case can be 
removed at any time, in order to examine 
the working parts, without interfering with 
the working of the signal. Another form of 
ringing-key in use consists of a very stout 
sheet-brass spring, which, when forced down, 
makes contact with a small brass stop, and 
so closes the electric circuit. A double con- 
tact may be made with this, by using the 
brass bracket that keeps the spring from 
flying back. ‘The whole, with terminal 
screws, is mounted on a wooden board, and 
covered with a wooden case. 

In another form, a plunger is used, which 
either completes the circuit itself by coming 
into contact with a contact piece, or causes 
a spring to make contact between two pieces 
of brass or iron. In this case, also, the con- 
tacts are usually mounted on a wood base. 
There is always a danger in these forms of 
ringing-keys, especially at a shaft bottom, 
that the board may either hold moisture, or 
that it may condense on the surface of the 
wood. In either case, a path is formed for 
the escape of the current, which may be a 
serious drain on a battery at that station. 
The connections between the copper wires 
are also very liable to be eaten away by 
chemical action ; and a3 they are hidden in- 
side the apparatus, the cause is not imme- 
diately, visible, and may not be discovered 
without some trouble. 

Another very useful signal is the tapper or 
block signal. It is used principally for 
surface inclines and for short railroads, or 
for signaling wherever it is only required to 
signal from end to end. It is a most reliab'e 
and economical signal. 

Telephones may be worked on any of the 
signals described, even if the telephone 
stations are a little distance from the signaling 
stations. The telephone does not affect the 
working of the signal, an! is only brought 
into action on taking it off the hook. 

In all these signals, the naked iron wire 
used is No. 8 or No. 11 galvanized iron tele- 
graph wire. For underground work, No. 8 
is to be preferred, as it makes a stronger and 
neater job; it offers less resistance to the 
passage of the electric current, and it is not 
so readily broken by falling stones. No. 11, 
however, has been fixed in a great many 
instances, and has been found to answer very 
well. Where it is important to reduce the 
amount of a contract, the iron wires form a 
fair subject for economy. The writer has 
used the ordinary strand wire in special 
cases, with very good results. The iron 
wires, except where they are used as ‘‘earth”’ 
or return wires, are securely bound to 
earthenware or porcelain insulators with 
finer galvanized iron wire. It is very im- 
portant that the wires should be well bound 
in. In case of breakage, they ought not to 


run back more than two or three insulators. 
If loosely bound, they may run back the 
whole length of the road. It is also of very 





great importance that the naked insulated | 
wires on the engine planes should touch | 
nothing except the insulators. If a wire | 
touches coal or wood, more especially if it be 
damp, a path is formed'through which a very 
small portion of the current escapes. Wood or 
coal, whether wet or dry, is a very poor con- 
ductor of electricity ; | ut if the wire touches 
in many places, the effect may be serious, 
because the current is leaking out at each of 
those places during the whole time the signal 
is connected. The number of insulators to 
be used will depend entirely on the nature of 
the road. They must be sufficiently near to 
keep the wires everywhere clear of each 
other and of everything else, and to keep 
them fairly taut. Beyond this there is no 
advantage in multiplying the number of 
insulators. The form of insulator is imma- 
terial. 

Staples have been used for fixing wires on 
underground engine planes, with small pieces 
of India rubber tubing or sheet, to insulate 
the wire from the prop and thestaple. This 
may do in exceptional cases, such as very 
dry mines ; but probably much better re- 
sults, better signals, less trouble, and less 
consumption of material would be obtained 
even in those cases if insulators were used. 
The covered wire used by the writer for 
underground purposes is copper covered 
with gutta-percha. It is of great importance 
to have a good thickness of gutta-percha and 
a tolerably strong copper wire. No. 16 or 
No. 14 B. W. G. will do for the copper. 
The gutta-percha should never be less than 
No. 4 B. W. G., and as much thicker as 
possible. No. 16 copper, covered to No. 7, 
and then covered with tarred tape, has been 
used ; but the tape is found to rot and get 
stripped off, and the wire is then very easily 
damaged. It is a very good plan to have the 
wires in a shaft, or any covered wires that 
are exposed, protected with some kind of 
wood boarding. 

The bells that are used for signaling in 
mines should be made very strong. Me- 
chanically, their parts should be so fitted that 
no change of temperature—nothing, in fact, 
but an extraordinary accident—should put 
them out of working order. There should 
also be a large reserve of power in the elec- 
tro-magnet, so that the ordinary working of 
the mine should not affect the signaling ; 
they should give a loud, clear signal. These 
requirements are obtained by having large 
bell domes, large electro-magaets, construct- 
ed with a long length of wire not too thin, 
and by having all the working parts mounted 
on a metallic base. They should, of course, 
be placed in strong cases. 

The battery is the most important part of 
the whole apparatus. It furnishes the 
energy that is utilized in striking the bell. 
There is a great number of different forms of 
batteries, but the only three that have been 
used for electric signaling, so far as the 
writer is aware. are: The Daniell or sul- 
phate of copper battery ; the bichromate of 
potash, or the mercury-bichromate, as the 
form used is called; and the Leclanche or 
manganese sal-ammoniac battery. Daniell’s 
battery is now very rarely used in mines. 
The bichromate is a new form that is also 
not yet much used. That which is almost 
universally adopted is the Leclanche. An 
important point is, to have the cells of the 
battery sufficiently large. If small cells are 
used, such as pint Leclanche, there is not 
sufficient active peroxide of manganese to 
stand a sudden or long-continucd strain ; 
consequently, the signal might fail. But by 
having the cells large, they may be, and 
have been, made to stand any work that they 
are ever called on to do inany mine. To 
have powerful electro-magnets in the bells, 
and large cells, is the secret of success in 
electric signaling in mines. 

There is, in the writer’s opinion, no mine 
where electricity may not be successfully 
applied to signaling ; but there are some in 
which difficulties occur, such as the roads 
being very wet, or there being so much 
moisture that it is difficult to get good insula- 
tion. In these cases, the course to be adopt- 
ed is to get the insulation as perfect as 
possible, using covered wire if necessary, 
and large battery cells. 





In a case in which the writer was con- 
sulted, it was required to ring six bells at 
different parts of the plane from one battery 
in the engine-house, the length of the road 
being 1300 yards; 36 pint Leclanche cells 
that were in use, but which would not keep 
up for more than a week at a time, the in- 
sulation being very faulty, were removed, 
and replaced by 26 ga'lon cells, which did 
the work very well indeed. A Jess number 
would have done ; but in this case, there was 
very little power in the electro-magnets of 
the bells. 

One great feature in all batteries, to which 
the writer would draw special attention, is 
the purity of the materials used. Whatever 
form of battery is used, unless the materials 
are the purest obtainable, it will not last as 
long as it ought, and the efficient working 
of the cell may be very much interfered 
with. 

Leclanche has lately introduced a new 
form of cell, which he calls the agglomerate 
form. In this pattern, there is no porous 
cell; the crushed carbon and oxide of 
manganese with which the porous cell is 
packed are now reduced to a fine powder, 
and made into blocks under hydraulic press- 
ure. Two of those blocks are secured to 
the carbon plate, one on each side, with 
India rubber rings. This form having, 
owing to the absence of the porous part, a 
very low resistance, furnishes a much more 
powerful current, but its lasting powers seem 
rather doubtful. 

A galvanometer will be found of great 
service where electric signals are in use. 
By its aid, a faulty cell may be picked out 
from a battery in a few minutes. It will 
also tell when a wire is parted, and where. 
Tt will show a bad joint, leakage on the road 
or in the shaft. In fact, with a good galvan- 
ometer and a little practice, any intelligent 
man is quickly master of the signals under 
his charge. Failing a galvanometer, the 
tongue is a rough and ready but sure guide, 
By attaching two small wires to points 
between which a current should pass, and 
placing the ends of these wires one above 
and one below the tongue, both touching it, 
if a current is passing, a metallic taste is 
felt, and a sharp prick according to the 
strength of the battery.—Sydney F. Walker. 

———_ 


On a New Battery with Carbon 
Electrodes. 
By MM. D. Tommast AND RADIQUET. 


This new battery is composed of a rec- 
tangular trough of porcelain, at the bottom 
of which is a plate of carbon surrounded 
with a paste of peroxide of lead, forming one 
of the electrodes of the battery. The other 
electrode is formed of a second plate of car- 
bon, like the former, but containing on its 
upper portions fragments of platinized re- 
tort coke. These two plates are placed the 
one above the other, and separated by a leaf 
of parchment paper, arranged so as to divide 
the trough into two compariments, perfectly 
separate. In order to set the battery in ac- 
tion, we pour into these two compar!ments a 
small qua tity of a saturated solution of 
common salt, so that, on the one hand, the 
peroxide of lead may not be too much 
diluted, and that, on the other hand, the 
fragments of coke which cover the upper 
electrode may only be partially immersed in 
the saline solution. This battery, which 
acts only in a closed circuit, yields an elec- 
tromotive force equal to 0.6 volt. The nega- 
tive pole (zinc in ordinary batteries) is 
formed by the plate of carbon, which does 
not touch the peroxide of lead. If we sub- 
stitute for the solution of common salt other 
saline solutions, such as sulphate of ammonia, 
sulphate of soda, sal-ammoniac, or even 
dilute sulphuric acid, the electromotive force 
does not sensibly vary.— Comptes Rendus. 

ica lead ncpti 

In a recent number of The Chemical News 
Mr. Hartley stated that the short lines in 
some arc spectra are lengthened by moisten- 
ing the electrodes with water ; and, more- 
over, it is suggested that this phenomenon is 
due to the cooling action of the water on 
the negative electrode, since heating the 
electrode produces a reverse result. Herr 
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Wiedemann takes exception to this explana- 
tion, and has offered the following in its 
place, the pith of which is given in the 
Chemical Society Jornal for this month : 
«When the electrodes are moistened, the 
discharge produces oxygen and hydrogen 
gases, which re-combine at some distance 
from the electrode with great development 
of heat, consequently increasing the tempera- 
ture of the metallic vapors, and also the 
length of the lines. By directly heating the 
electrodes, however, the potential available 
for the production of spark is lowered, with 
the result that the amount of matter dis- 
persed at each discharge is diminished, as 
well as the temperature of the spark, the 
ultimate effect being shortened lines in the 
spectrum.” 

>> ——_—_ 


On the Electro-Deposition of Carbon, 
Ete.* 


By G. Gore, LL. D., F. R. 8. 





arose from the cathode also. 


After that 
streams of black matter poured down from 
the cathode, and the latter acquired a black- 
ish film, but subsequently became alloyed 
and fused on its surface. The deposit was 
therefore partly or wholly silicon. 
Experiment 4.— A mixture of ten parts of 
pure anhydrous sodic carbonate, of thirteen 
parts of pure anhydrous potassic carbonate 
was fused in a platinum cup, and electrolyzed 
by a current from eight Smee’s celis and 
platinum electrodes at ared heat. Very free 
conduction occurred. Gas was copiously 
evolved from the anode; an abundant libera- 
tion of sodium occurred at the cathode. No 
gas arose at the cathode, but dark streams 
issued from it beneath the surface of the 
liquid. The anode became brown, but had 
lost only .9 grain during one hour and a half’s 
action. The cathode did not alloy with the 
sodium, but became brown, and was cor- 
roded at the surface of the liquid. A thin 


| cathode of pure gold soon alloyed with the 


deposit occurred on the cathode in a quarter 
of an hour. 

Experiment 8.—I electrolyzed distilled 
water by means of a current from thirty 
Smee’s cells and a gas carbon anode of fine 





quality and a platinum wire cathode, the two 
| electrodes being very close together. Very 
|faint conduction occurred. The water be- 
came brownish in one hour; the carbon of the 
anode produced this effect. The anode was 
slightly disintegrated on the side towards the 
‘cathode. No deposit of carbon occurred. 
Experiment 9.—By means of a current 
from the same battery and a plumbago anode, 
| I electrolyzed a solution of potassic hydrate 
(with and without addition of oxalic acid). 
Free action occurred, and plenty of gas came 
|from both electrodes Saturated solutions 
|of oxalic acid in hydrochloric acid, and in 
| nitric acid, were also electrolyzed by means 
| of platinum electrodes. No carbon was de- 
| posited in either case. 
| Experiment 10.—I electrolyzed a solution 


The following experiments were made as | sodium, and melted at its extremity, although | of pure formiate of sodium in the strongest 
attempts to electro-deposit carbon, boron | the temperature was below that of melting | formic acid by means of a current from four 


and silicon : | 

Experiment 1.—A fused mixture of 200 | 
erains of pure sodic hydrate, 170 grains of | 
pure precipitated silica, and 610 grains of the | 


silver (probibly in consequence of alloying 
with silver); a thick one also gave off sodium 
vapor, alloyed and fused. A thick cathode 


mixed anhydrous carbonates of potassium | Was soon cut In two at the surface of the 
and sodium was electrolyzed by means of a ‘liquid; its end became arborescent, as if it! melted in its water of crystallization, and the 


current from ten Smee’s elements, with 
a sheet platinum anode, and a thick plat- 
inum wire cathode. The conduction 
was free, and much oxygen, which re- 
lighted a red-hot splint, was liberated at 
the anode. Dark streams flowed from 
the cathode ; sodium was also set free, 
and, if the cathode was only sligh'ly 
immersed, bubbles of sodium vapor were 
emitted and took fire at the surface of 
the liquid. After one hour's action, the 
platinum anode had lost .87 grains in 
weight. The cathode had a feebly ad- 
herent rough deposit of a dull, jet-black 
color upon it. This deposit was subse- 
quently washed and dried ; a portion of 
it burned with a glow when heated to 
redness on platinum, and left a minute 
residue of gray platinum. It also de- 
flagrated with fused nitre below a red 
heat, and vividly by heating with potas- 
sic chlorate. It did not dissolve nor 
evolve any gas in a mixture of strong 
nitric acid and pure, concentrated hy- 
drofluoric acid. It was, therefore, not 
silicon, but carbon containing a minute 
quantity of platinum. 

As carbon was not readily deposited 
from the fused carbonates of potassium 
and sodium (see Experiment 4), whilst 
silicon was deposited from fused silico- 
fluoride of potassium (see Experiment 
3), and, as an excess of silicon, fused 
with potassic carbonate, sets free car- 
bon, but silicon with an excess of the 
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|Smee’s cells and electrodes of platinum. A 
| black film deposit formed upon the cathode. 
|It was not platinum nor carbon, but appar- 


|of pure silver gave off sodium freely, but | ently oxide of iron. 


| Experiment 11.—Some oxalic acid was 
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nitric acid was rapidly disintegrated by a 
current from two Smee’s cells. The conduc- 
tion was free. A gas carbon anode was also 
much disintegrated in a solution of potassic 
chromate by a current from thirty Smee’s 
cells. Gas came from both electrodes. 

Experiment 16.—Hydrocyanic acid lique- 
fied by cold, and containing a little water, 
was saturated with carbonic oxide gas, and 
a current from three to twelve cells of a 
Smee’s battery passed through the liquid by 
means of two fine platinum wires. Gas was 
evolved from the cathode only. After three 
hours’ action po carbon was deposited. 

Experiment 17.—Fuming Nordhausen sul- 
phuric acid, also a syrupy solution of phos- 
phoric acid, were saturated with dry carbonic 
anhydride, and then electrolyzed by means 
of platinum wire electrodes, and currents 
from 112 Smee’s cells in single series; carbon 
was not deposited. 

Experiment 18.—A saturated solution of 
oxalic acid in water was electrolyzed by 
means of a current from ten Smee’s cells, a 
charcoal anode and platinum wire cathode, 
in a hermetically closed glass tube. Gas was 
evolved, and the cathode became black. As 
the pressure increased, the conduction dimin- 


‘ished, and at a pressure of about fifty or 


sixty atmospheres the tube burst. By the 
electrolysis of a saturated solution of oxalic 
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carbonate liberates carbonic oxide, the car- | had absorbed vapor of sodium and expelled | liquid electrolyzed by the current from two 


bon liberated in the present experiment may |i! again as it does oxygen. 


No frce carbon 


have been a secondary result, and an effect appeared. 
Experiment 5 —I also electrolyzed a mix- | evolved, but no solid deposit occurred. 


of previously deposited silicon reacting upon | 
the fused mixture. 


It was with an expecta-| ture of 274 grains of pure sodic carbonate, | 


| small Smee’s cells with platinum electrodes. 
| Conduction was very feeble. Gas was 


Experiment 12.—I passed an electric cur- 


tion of this effect that I employed silica in | 375 grains of pure potassic carbonate, both | rent during one week from four Smee’s cells, 
anhydrous, and 206 grains of crystallized | by means of platinum wires, through pure 


the mixture. 
Experiment 2. 


platinum cup a fused mixture of 475 2 grains heat. 


of 97.1 per cent. sodic carbonate 


grains of borofluoride of sodium, by means | posit formec 


—I also electrolyzed in a| boracic acid, in a similar manner at a red | very dilute sulphuric acid in a large ¥ glass 
" There was free conduction, much gas | tube, one leg of which was kept full of a 
+, and 217.4 | from the anode, and an instant jet-black de- | mixture of carbonic oxide and carbonic 
1 upon the cathode, and could be | anhydride gases. 


The anode acquired a 


of the same current, a sheet platinum anode, | burned off by a red heet. Metallic sodium | thin, reddish coating, which dissolved soon 


and thick platinum wire cathode. 


Conduc- | was set free at the cathode, especially during after the current was stopped. No carbon 


tion was free. Gas arose from the anode. | deep immersion. The anode was soon much was deposited. 


A small amount of black deposit formed on | corroded, and acquired a very smooth sur- | 


Experiment 13.—A cold saturated solution 


the wire. After having been well washed face, and platinum was deposited upon the | of pyrogallic acid in water was electrolyzed 


the deposit was dried, put on a platinum cathode. 


dish and heated to redness. It burned with 
sudden incandescence until nearly the whcle 
was consumed. 
wholly carbon. 


Experiment 3.—I electrolyzed ina platinum cells with a coke anode and an iron cathode. | by oxidation. 


found. 


Experiment 6.—Potassic cyamde, fused in platinum wire cathode. 
It was, therefore, nearly | 4 porcelain crucible, was electrolyzed by freely from the wire, but none from the 


No free carbon was ultimately | by means of a current from twenty-five 


| Smee’s cells, a large platinum anode and a 
Gas came rather 


means of a current from twenty-five Smee’s | anode, and the liquid became quite brown 


No carbon was deposited. 


cup a fused mixture of 300 grains of 97.1 per | Free action occurred, much gas was evolved| Experiment 14,—Strong hydrochloric acid, 
cent. pure potassic carbonate and 442 grains | from the carbon, and some from the iron. | containing a large gas carbon anode and a 
of silico-fluoride of potassium by a current A blackish deposit formed upon the iron and | very small platinum wire cathode, was clec- 


from ten Smee’s cells, a sheet platinu 


anode and a platinum wire cathode. 


arose from the anode, and at first only gas | 


* Paper read before the Birmingham Philosophi- | of a gas carbon anode, a thin platinum wire | the cathode. 


cal Society, July, 1884. 


+ The impurity consisted wholly of water. 


Gas | dissolved quickly. 
Experiment 7.—Melted potassic cyanide in | gas came from both electrodes—apparently 
| a porcelain capsule was electrolyzed by means chlorine from the anode, and hydrogen from 


m sank to the bottom. A platinum cathode |trolyzed by means of a current from thirty | 
Free action took place. Much 


| Smee’s cells. 


The cathode soon became 


acid in alcohol with electrodes of platinum 
wire a thin black deposit was formed upon 
the cathode, 


Experi The degrees of electric 
conduction resistance of distilled water and 
water saturated with carbonic anhydride at 
60° F. were examined. No conspicuous dif- 
werence was perceived. 

Experiment 20.—A current of coal gas was 
passed during fourteen days through a glass 
vessel over dilute sulphuric acid, the acid 
liquid being constantly electrolyzed by means 
of four Smee’s cells and platinum wire elec- 
trodes. A little gas was evolved from the 
wires all the time, but no signs of deposited 
carbon appeared. 

Experiment 21.—The electric current from 
a battery of three cells, composed of mag- 
nesium and palladium wires in® water, con- 
ducted into water above a layer of CCl, by a 
purified gas carbon anode and palladium wire 
cathode, did not set free carbon. 

Experiment 22.—The dry brown salt pro- 
duced by exposing thin sheets of potassium 
to the vapor of carbonic bisulphide was dis- 
solved in ether, and the solution electrolyzed 
by a current from twenty-five Smee’s cells 
and platinum wire electrodes. Much gas 
was evolved from the cathode, but no carbon 





et free. 

Several of these experiments prove that car- 
| bon, boron and silicon may be separated from 
| their melted compounds by means of elec- 
| trolysis; but, although carbon was slowly 


| deposited in several cases, in no instance was 


cathode, and a current from two cells of zinc | black, but not when it was deeply immersed. | jt obtained from an aqueous solution, or in a 


‘and platinum in dilute sulphuric acid. No! 


Experiment 15.—A carbon anode in pure | crystalline state. 
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We are indebted to our contemporary, 
N. Y. Figaro, for the very excellent cut of 
scientific progress, shown in the first page of 
this edition. 





If the quality of the service given by the 
Overland and Clay © il Exchanges 
in Philadelphia is a. of what 
these systems can do, the Bell Company has 
very little to fear from them as compctitors, 
injunction or no injunction. Their rates 
are very much less than those which the 
local Bell company charges, and they cer- 
tainly ought to be, for the Bell has a much 
larger number of subscribers that you can 
talk with understandingly, and they each 
have a very small number of subscribers 
that you can’t talk with either ease, comfort 
or understanding. 





The distribution of time by electricity is 
now so accurately and easily done that one 
muy reasonably expect to see electric dials 
displace town clocks in churches and other 
public buildings at an early day. They are 
far cheaper at the outset, require no attend- 
ance, and have the merit of always being 
kept in accord with standard time, Public 
clocks do not vary as much as they formerly 
did, but still it is not often that one finds 
two which are exactly alike in their record 
of time. With proper electrical connections 
one standard time piece could be made to 
regulate every public clock in the largest 
city in the country. 


The badges which have been dealt out to 
members of the electrical conference in 
Philadelphia are about the cheapest and 
brassiest things of the sort we ever saw. 
Why these gentlemen need badges it is 
difficult to say, but if such ornaments were 
thought necessary, it was hardly necessary 
to load them up with brass tags that no self- 
respecting member of a fifth rate hose com- 
pany would be willing to wear. er contra. 
The examiners’ badge of office at the ex- 
hibition, a purple silk button with a gold 
inscription, is a very neat affair, appropriate 
in design and useful to the wearer. 





A correspondent who takes exceptions to 
some things said by us last week concerning 
the use of ‘‘galvanized” iron wire without 
soldering the joints, begs us to observe that 
zine will suffer no change on exposure to 
the air, and that itis for this very reason, to 
prevent the formation of rust, that iron wire 
is coated with zinc. It is altogther too hot 
to enter into a long discussion, but if our 
correspondent will get a piece of zinc, 
scrape it bright, and then put it out in the 
weather for a couple of weeks, he will see 
his mistake, and this simple experiment will 
do more to convince him of it than volumes 
that we or any one might write. ‘Try it ;” 
it is always a safe rule. 





The underground question is beginning to 
assume serious proportions in Philadelphia. 
The telegraph, telephone, and electric light 
companies have been formally notified by 
the city authorities that their wires must 
all come down next year, and that they must 
forthwith file plans and specifications of the 
underground systems which they purpose 
using, and of their locations. Philadelphia 
is a hot-bed of underground schemes, and it 
is not too much to say that it isin the inter- 
est of one or more of these that this matter 
is being pushed so strenuously. Now if the 
electric companies in Philadelphia will but 
act together, and meet this legislation by 
shutting down absolutely, perhaps the public 
will have something to say. 





Electricity was recently successfully used 
for the illumination of a coal mine in Penn- 
sylvania,. the first instance of this kind in 
America, although the same thing has been 
done in England. There is nothing specially 
remarkable about it, but it is interesting as 
being a new way to avoid the danger of fire 
in mines in which gas abounds. The Davy 
lamp accomplishes the same thing, but its 
light is at best weak and unsatisfactory. 
But an incandescent light is absolutely safe 
and at the same time very brilliant, and at 
the mine coal is so cheap that the cost of 
power is a very small-matter. If good times 
ever come in the coal regions again, we shall 
expect to see electric lights very generally 
used in the mines. 





There is good authority for saying that 
there are some who expect to be heard for 
their much speaking. In the same way it 
may be said that at all exhibitions there are 
some exhibitors who expect to be seen 
because of the magnitude rather than the 
merit of their exhibits. This tendency to 
show a great deal, to exhibit a large number of 
the same article, so as to make an impressive 
parade, 1s one of the very worst features of 
exhibitions, add immensely to the space re- 
quired, and consequently to the cost. The 
advertising feature must of necessity be seen 
in every exhibition, but it is a mistake to 
make it the most prominent feature. It 
takes money rather than brains to make a 
big show, but it takes more brains than 
money to make a good show. 





A clock that requires no winding has been 
patented to Charles E. Buell, of New Haven, 
Conn. This is not a perpetual motion, as 


might at first be supposed, but is a mechan- 
ism propelled by the constant dripping of 
water from any water supply into the buckets 
of an ordinary overshot water-wheel, that is 
caused to move slowly by the weight of the 
water upon one-half of the wheel and by the 





retarding effect of an ordinary escapement, 


thus adopting a water-wheel to propel mech- 
anism, with a uniform movement for indi- 
cating time, or other uses, as running electri- 
cal switches or apparatus to be regulated and 
adjusted by electricity. 

When used for time, this device can be 
encased like an ordinary clock, and the 
water that drips from a clock placed on the 
top floor of a building can be conducted suc- 
cessively to each floor below, and a clock on 
each floor be run by the repeated use of the 
water; and the clocks thus propelled can be 
synchronized over a wire used for telephone 
or telegraphic purposes, giving a clock sys- 
tem that requires no attention on the part of 
the user. 





SECOND WEEK OF THE EXIUIIBI- 
TION. 


The hopes of those who thought to see 
the Electrical Exhibition in full working 
order by the time it was a week old were by 
no means realized. On Tuesday many of 
the exhibits were in a confused state, me- 
chanics were hard at work, the sound of 
hammers rang through the building, and the 
work of stringing wires and making connec- 
tions was going on apace. It is greatly to be 
regretted that so many of the exhibitors 
have been thus dilatory, for the direct result 
is to keep the attendance down toa com- 
paratively low limit. Visitors come, find 
that exhibits are incomplete, go away dis- 
satistied, and report to their friends that the 
exhibition is not ready to beseen. Through- 
out the day the attendance has been very 
small indeed, and exhibitors, those who 
were all ready, have a tiresome time of it. 
In the evening, when the lights are all 
ablaze, the attendance has been fair, but it 
has been very much interfered with by the 
phenomenally hot weather, for it may safely 
be said that the way old Sol has poured 
down upon Philadelphia during the past 
week has been simply phenomenal. It has 
taken the life and energy out of everybody, 
and it has required too much exertion to 
keep moderately cool to permit many to 
turn their thoughts towards the big show. 

The exhibition is a success, and will 
always hold an important place in the 
annals of electricity in America. It is very 
complete and perfect as an American Exhi- 
bition, but there is too little of foreign pro- 
duction shown to give it standing as an in- 
ternational exhibition. This is certainly to 
be regretted, for it would have added im- 
mensely to its interest had some of the lead- 
ing inventors and manufacturers taken the 
trouble to show us the results of their re- 
searches and their work. 

It is a little dangerous to undertake to 
make predictions, but it seems now safe to 
say that within two weeks from the day the 
exhibition was opened, say on Tuesday, the 
16th inst, all the important exhibits will be 
in place, and that nothing which is not set 
up and ready for inspection by that time 
will be worth waiting for. 





THEORY AND PRACTICE. 

Recently the old controversy has again 
arisen concerning the relative value of theory 
and practice, especially in connection with 
electrical research and progress. Go where 
electrical people congregate, and you will 
hear on the one hand that what is wanted 
now is men of practical experience, men 
who have no fine-spun theories to back up 
and maintain, but whose mission in life it is 
to take what they have got and produce re- 
sults. And on the other hand, in the same 
circle, you will find men who will tell you 
that practical men are a bar rather than an 
aid to scientific progress, that the thing 
wanted to promote the growth and progress 
of electrical science the study and experi- 
ment by scientific men, men who care noth- 
ing for practical or pecuniary results, but 
whose endeavorsand enthusiasm are devoted 
to exploring the scientific field for the sole 
sake of science. 

The story is told of an old English states- 
man who thanked God that there were 
enough Tories to keep the Whigs from drag- 





Whigs to keep the Tories from dragging En- 


gland back to barbarism. And in the same 
way we ought to be doubly thankful that 
while among people of the electrical per- 
suasion there are enough of the purely theo- 
retic sort to keep the movement onward and 
upward, we ought to be not less thankful 
there are also enough of the practical and 
matter-of-fact sort to now and again call a 
halt, and insist upon crystall zing some of 
the theories into practice. Progress in theory 
is, after all, chiefly valuable as the forerun- 
ner and precursor of progress in practice, 
and for the workers on either side to look 
down upon or belittle the efforts of the 
others is as unwise as it is unjust. 

The best results seem to have been attained 
when the theorists and the practical men 
have worked in parallel lines, rather than 
together. Somehow a laboratory for exper- 
iment and a manufacturing establishment 
to produce commercially the results of lab- 
oratory work never seem to get along to- 
gether under the same management. To go 
by exact rule in a laboratory never produces 
satisfactory results. Not to go by exact 
rule in a factory is absolutely sure to be 
fatal. Again, except in very rare and phe- 
nomenal cases, the mind that is competent 
to run a Jaboratory and develop and perfect 
inventions and discoveries, is not to be trustcd 
with the management of a manufacturing 
establishment which is, and of necessity 
must be, a business enterprise. 

These retnarks may seem trite and com- 
monplace,and yet, had the lesson which they 
teach been more generally followed,many an 
enterprise which seemed brilliant at its incep- 
tion, but which has since come to grief, 
would have fulfilled all its early promises. 
In some cases practical men have been relied 
upon to the exclusion of theorists, and the 
enterprise has steadily lagged behind in the 
race for progress. In others, full swing has 
been given to the theorists, who, while pro- 
ducing theoretical and scientific results of 
great interest, have simply turned their fac- 
tories into experimental laboratories, running 
them at enormous cost and never bringing 
about any commercial results. Success has 
almost uniformly attended enterprises where 
theory and practice have each been valued, 
the one as much as the other, but where they 
have been kept rigidly apart, and cach bas 
been made to keep itself within its own 
limits. In such establishments, where theory 
has gone its length, and experiment has 
demonstrated all that it can, the results are 
taken from it and turned over to practical 
men. They view it from a new standpoint; 
they put it to tests of which pure science 
never dreamed; they modify it to suit con- 
ditions which, although of no scientific im- 
portance, and easily eliminated in the labora- 
tory, ure imperative in practice; and as the 
result of this joint work comes success— 
scientific, practical and commercial. 





ELECTRICAL EXHIBITION IN 
BOSTON. 


An American Electrical Exhibition is an- 
nounced to be held in the building of the 
Massachusetts Charitable Mechanic Associa- 
tion, opening on Monday, November 24, 
1884, and closing on Saturday, January 3, 
1885. Mr. P. H. Alexander is to be the 
general manager; E. W. McGlenen, business 
manager; D. T. Timayenis, treasurer; W. 8. 
Hill, superintendent; B. F. Porter, chief 
clerk; and Albert Lutz, comptroller. The 
Advisory Board will consist of General A. P. 
Martin, Dr. 8S. A. Green, the Hon. Alexander 
R. Rice, the Hon. P. A. Collirts, Col. Charles 
H. Taylor, Messrs. E. D. Jordan, E. Burt 
Phillips, I. M. Rodocanachi and Arthur G. 
Tompkins. The exhibition is expected to 
show the people of Boston and New England 
the rapid advancement that has been made in 
electricity, its methods and appliances, and 
all its possibilities and probabilities. The 
building will be open for the reception of 
goods from November 5 to November 19. 
Space and power are free, but cach exhibitor 
will be required to pay an entrance fee of $10. 





ging England on to destruction, and enough ; 
'two members of an exhibiting firm. 


Applications should be made by November 1 
at the latest, and earlier if possible. Season 
tickets of admission will be furnished to any 
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NOTES AT THE EXHIBITION. 
One of the first things that strikes the 
visitor, after his preliminary and casual 
round of inspection, is the number of motors. 
It used to be said that every well-regulated 
museum had a skull of Captain Cook, and it 
certainly seems as though every electric com- 
pany represented in the Exbibition has its 
motor. 





A motor, per se, is not a difficult thing to 
produce, and perhaps this accounts for the 
fact that motors are so numerous. In fact, 
every dynamo may be used as a motor by 
putting electricity into if, and the differences 
in motors consist rather in devices of the 
minor and accessory sort, rather than in any- 
thing fundamentally new; that is, each motor 
bears a Close resemblance to the dynamo of 
its type, and might, ona pinch, be used as 
a dynamo. 





But the interesting fact remains that, so 
far, the principal practical outcome of the 
Exhibition seems likely to be the introduc- 
tion and use of dynamos for light manufac- 
turing purposes, and for domestic uses. 





Of course, it will be asked whether the 
use of power converted from electricity is 
cheap. No, it is not. As compared with 
steam as a standard, it is, per horse-power, 
dear, for the simple reason that it is, in 
nearly all cases, steam power converted into 
electrical energy, and again converted into 
power, with a very decided loss at each con- 
version. This loss is absolute, cannot be re- 
claimed, and costs money. Hence it is that 
power derived from a motor is not cheap. 
Make no mistake about this, and don’t let 
any one argue you out of it. 





But there is something more to be said. 
Suppose you want just a little power—one- 
tenth to one-fourth of a horse-power, per- 
haps. You cannot, with steam, from an iso- 
lated plant, produce it economically. More- 
over, for the occasional running of your 
lathe, you don’t want to keep up a con- 
stant fire under your boiler. Moreover, 
you don’t want a boiler. You have no 
place for one. You don’t want the dirt of 
it, or the danger of it, or the heat of it. 
Neither do you want an engine, with its oil, 
its smell, its wear and tear, or its jar. 
Neither do you want a lot of shafting and 
counter-shafting, and hangers and_ belts. 
What you want is the simplest, cleanest, most 
compact and safest thing you can get to 
drive your lathe—something that can be 
easily put in, that will require no attendance, 
that will do your work when you want it 
done, and will give you no trouble when 
you don’t want it. 





Being a reasonable man, and bearing in 
mind the observation of the private soldier, 
who told his colonel that he mustn’t expect 
all the virtues for eleven dollars a month, you 
conclude that these advantages are worth 
paying for, and so, even after ycu have 
figured out the fact that power is going to 
come rather high, per indicated horse-power, 
you putin a motor, and have a servant always 
ready to do your bidding, provided you are 
near enough to an electric light station to 
have a wire brought to your shop. 





There are no loose pulleys, no belts to be 
shifted when speed is to be changed. All 
you do is to press your foot on the treadle if 
you want to increase your speed, and take 
your foot off to stop. 





Indeed, it is not absolutely necessary to 
draw upon a lighting station for your cur- 
rent. You can have an isolated plant, in the 
shape of a battery, say, for the family sewing 
machine. When the machine is actually 
running, the battery will be consuming 
chemicals and zinc. When the machine is 
not running, it will not be consuming any- 
thing at all. Will the cost be great? Well, 
yes, in one sense. If the family is pretty 


large, and a good many unnecessary stitches 
are taken, it may cost, on an average, two 
dollars a month. That may seem high, but 
it is a good deal cheaper than to have your 
wife keep herself in constant ill-health by 
rupning the machine by foot-powcr, and 
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looking forward with dread to every hour’s 
work to be done upon it. There are some 
blessings whose value can’t be figured out in 
cold cash. 





At noon, or thereabouts, the visitor crosses 
the bridge to the annex and tries the res- 
taurant; that is, he does this the first day. 
After that he skips it if he can. It may be 
that the folks who run this establishment 
had to pay so much for the privilege that 
they can’t afford to supply good meals. If 
so, they should sell out to somebody that 
can. A good restaurant would he an added 
attraction, A poor one works the other way. 
It has been my fortune to eat at many a poor 
table, but, considering its pretensions, this 
one heads the list. It may just be men- 
tioned, as one of its peculiarities, that the 
fact that an article is named on the bill of 
fare is presumptive evidence that it can't be 
had. It is the only restaurant I ever saw 
where every customer is called upon to pay 
for each course separately before he is 
allowed to eat it. For a man who loves a 
quiet meal this is trying. 





The gongs, whistles and other alarms con- 
nected with railway signals adjoin the res- 
taurant. It is pleasant, in the middle of a 
meal, to be brought up with a round turn by 
a fiendish gong that goes through you like a 
knife, and leaves you in a state of absolute 
nervous prostration. It helps digestion, too, 





Crossing the bridge again, it is noted that 
there is a good deal of emptiness in the gal- 
leries. They say that the space has all been 
taken and paid for, and that exhibits will be 
along later. 





The chief exhibit on the ground floor of 
the main hall is that which comprises the 
contributions of the Bell Telephone Company 
and the Western Electric Company respect- 
ively. That of the former is, in a sense, 
largely historical, and consists of a number 
of show-cases containing the earlier forms 
of experimental apparatus, and also forms of 
telephones and call-bells which were used 
formerly in connection with exchange work, 
but which have been superseded by later 
and improved apparatus. It is both interesting 
and instructive to trace the evolution of the 
telephone, from the crude and imperfect ap_ 
paratus shown at the Centennial, in 1876, to 
the complete and perfect system of to-day, 
which includes not only the telephone and 
receiver, but the switch-board, and all the 
necessary appliances. 





Speaking of switch-boards, one should ex- 
amine the first switch-board for telephone 
use ever made. It is a narrow strip of board, 
and has five or six switches on it. It was 
made for Holmes’ first exchange in Boston, 
and still has upon it the names of the first 
subscribers. Thinking that possibly the tele- 
phone might become popular, and that, in 
time, a few more subscribers might be in- 
duced to come in, Mr. Holmes, with an eye 
to the future, had the board made long 
enough to take another half-dozen connec- 
tions ! 





Having seen this interesting relic of the 
very recent past, just step along and see the 
beautiful multiple switch-board for four hun- 
dred subscribers, which the Western Electric 
exhibits in operation, manned (excuse me) by 
three young ladies, who take pleasure in ex- 
plaining just what the board does and 
exactly how it does it to all who seek to 
know. Itis really a beautiful and wonderful 
device, and is a most praiseworthy piece of 
workmanship. With it are connccted a num- 
ber of telephones, placed in different parts of 
the building for the convenience of exhibitors 
and visitors, and, as it is connected with the 
Philadelphia Exchange, it affords an oppor- 
tunity for conversation with any subscriber 
in the city. Its exact operation has been 
described to me seven distinct times by seven 
distinct people, and, xs each description dif- 
fered materially from the one that preceded 
it, I am beginning to pride myself that I 
understand it. If you can induce Colonel 
Beeble to explain it to you, you'll get it 
down fine, 





By the way, most people take it for the 
key-board of the big organ that is up in the 
gallery, but it puzzles them to know how 
three performers can play on it at once. It 
is the only board of its kind yet made, 
but the test of experience has already 
pointed out some improvements which 
will make the next one better still. 





Mr. Oram is on hand with his time gov- 
ernor, which has been set up, and is con- 
nected with the exchange. Itis a cunningly 
devised and beautifully made instrument, 
and works to a charm, giving to each tele- 
phone subscriber the exact time at any mo- 
ment when he chooses to listen for it. It 
looks a good deal like a small music box, 
and, being regulated by a clock, works a 
good deal on the music-box principle. 





Speaking of clocks, it may be said that 
they are very numerous in the Exhibition, 
and that, in one sense, there is plenty of 
time. The Time Telegraph Company has 
clocks here, there, everywhere, all ticking 
in unison. By the way, go to their head- 
quarters, and get Mr. Bailey to tell you 
about his synchropized pendulums. He is 
as proud of them as a mother of her first 
baby, and watches them with a fond and 


anxious gaze. 
. 


Right next door to him, Mr. Eugene Phil- 
lips, of the American Electric Company, of 
Providence, and of clambake fame, shows 
some of his products. He'll show you wire 
so small, that it takes miles of it to make a 
pound, and yet absolutely regular in its di- 
ameter. Then he’ll show you insulated 
wires and conductors of every conceivable 
sort, and for every conceivable purpose, and 
if there is any kind that you want that he 
hasn’t got, he will make it for you. 





This morning, just as I was enjoying a 
quiet nap after a night of torment, caused 
by heat and mosquitoes, the hall boy came 
along the entry, hammered on the door of 
my next door neighbor’s room loud enough 
to wake the dead, and informed him that it 
was half-past five Of what possible inter- 
est was it to me, or to any one of the other 
guests in the adjoining rooms to know that 
it was half-past five? But we all did learn 
it, to our sorrow. Now | am going to hire a 
cab and take the proprietor of this establish- 
ment up to the Exhibition, and show him a 
new device in the Western Electric’s Ex- 
hibit. By introducing it he can awaken any 
guest at any desired hour without disturbing 
everybody else, without leaving his office, 
and, in the event of a fire in the house, he 
can sound an alarm in every room in the 
house in less than thirty seconds time, sim- 
ply by changing a switch. IfI induce him 
to buy one I shall not charge any commis- 
sion, but I shall make Beetle pay for the 
cab. 





By all means, step across the aisle and ask 
Lieut. Fiske, or one of the jaunty tars under 
him, to show the torpedoes and the appa- 
ratus connected with their use. They are 
not loaded, from which some will infer that 
they are dangerous. The Lieutenant will 
tell you a great many interesting things 
about torpedoes, and show you how they 
work. Ile will show youa most ingenious 
device for detecting the presence of torpe- 
does without danger of exploding them, and 
also a beautiful piece of apparatus which 
projects a solid biam of light down into the 
water, and illuminates the bottom so that 
torpedoes and oiher obstructions may be 
seen. 





Delaney’s multiplex telegraph has been 
set up, but bas not got into operation yet. 
There was so much jar of the floor that 
they had to put the instruments on brick 
pillars to maintain the fine adjustment, and 
it has required a good d«al of patience to get 
things into working shape. When it gets to 
running regularly it promises to be one of 
the most interesting features of the show. 





Philadelphia uses the Law switch-board, 
and the young ladies who sit around it look 
as though they were engaged in an aggra- 
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vated game of cribbage. Head telephones 
are used, and just as much of the work as 
possible is put upon the subscribers. There 
is no talking back, and the still, small voice 
of the operator is to him an infrequent 
sound. It is claimed, and apparently with 
justice, that the Law board expedites busi- 
ness, and that ‘‘the law’s delays” has no 
reference to the Law board. Philadelphia 
has a large exchange, and the subscribers ex- 
pect a good deal for their money, and, if the 
system in use gives them satisfaction, it is a 
very strong point in its favor. 





I have had nothing to say about the lights, 
whose name and number is legion. The 
installations are not all perfect yet, nor will 
they be until this meets the reader’s eye. 
When they are, it will be quite time enough 
to begin to talk about them. 





Long-Distance Telephoning. 


A REPORTER INTERVIEWS H. P. FROST, WITH 
INTERESTING RESULTS. 

A reporter gives the following : 

‘*This telephone business is a succession 
of surprises,” said General Manager H. P. 
Frost, of the Southern New England Tele- 
phone Company, as he sat with a visitor be- 
fore the switch-board of the New York and 
Boston line, in the State Street office, in New 
Haven, last Monday. 

To the remark about surprises, the visitor 
replied that he was now prepared for any 
thing. He had talked over the first line in 
this city, and one of the first in the world— 
between Roessler’s old store, on Chapel Street, 
and the Yale Bank Building—and his sur- 
prise then was hardly equal to that experi- 
enced when he first saw a Blake transmitter. 
‘*What has become of the old buzzy-box?” 
he asked of Mr. Frost, as his memory went 
back to the time when subscribers were 
called by sounds which resembled the croak- 
ings of a frog, and which came through the 
hand telephone, which answered for speaking 
purposes as well as for hearing. 

‘“‘The Bell Company,” explained Mr. 
Frost, ‘‘ has a museum of telephone appar- 
atus, and the old buzzy-box is in that museum, 
with nearly everything used in the old sys- 
tem here.” 

The New York and Boston Jine being clear, 
the New York operator was called up, and 
the visitor was given an opportunity to talk. 
Less exertion was necessary than is often 
the case when the telepbones in use are 
only a few blocks apart, and, as far as hear- 
ing was concerned, better service was never 
given. 

‘*Do you want to talk to anybody else in 
New York?” asked the New Haven operator, 
after the first test had been made, and the 
reply was in the affirmative, a New York 
firm being named. 

In New York subscribers are known by 
numbers, avd not by name, and before the 
desired connection could be made a list had 
to be searched and wires connected at three 
different exchanges in New York. 

Boston and Providence operators were 
talked to wifli'ds much ease as was the case 
in talking te*the New York operator, and 
conversations between the operators at the 
extremes were overheard, and were evidently 
carried on with no more exertion than is 
necessary in any use of the telephone. 

‘** We have been at work on this line about 
three months,” said Mr. Frost, after the 
tests were made. *‘We built for experi- 
mental purposes, but are now ready to do 
business on it. We can put it in connection 
with any telephone in the city, but we shall 
expect people who want to use it to come 
here. We will connect with any telephone 
in New York, Bridgeport, Providence or 
Boston, and allow people to use the line for 
fifty cents. Yes, they can talk until their 
business is finished—five minutes or more. 
Very few people will want to talk as long as 
that, however. You can’t telegraph to New 
York and get an answer much under two 
hours, but here you can ask a dozen ques- 
tions and get a dozen answers in ten minutes. 
The clock company and E. 8. Wheeler & Co. 
have private loups here and in New York, 
and pay us so much per day; they can call 
their New York offices without avy help 
from the exchange. Very soon we shall have 
trunk lines leading to the different New York 
exchanges; also connections with Hartford 
and others of the longer places on the line. 
This is the first long-distance metallic circuit 
ever built. 

‘*I suppose there is a limit to long-dis- 
tance telephoning;” said the visitor. 

‘* Perhaps so,” replied Mr. Frost, ‘‘ but we 
haven't begun to find it,” 








, 


HLNCTRICAL REVIEW. 


September 13, 1884.} 











«*, Why not give New York City a chance 
to entertain the National Telephone Con- 
vention in 1885 ? 

»* The subscribers to the Brooklyn tele- 
phone exchange (which is claimed to be the 
banner exchange for rapid service) now 
number 2,082. 

«*s It is understood that General Superin- 
tendent Sargent will have, as usual, some 
exceedingly interesting statistics to present 
at the convention on Tuesday. 

x*, On Tuesday next, the 16th instant, the 
National Telephone Association will assemble 
at the Continental Hotel, Philadelphia, and 
the indications are promising for a large 
meeting. 

«*, After some years of experiment, Mr. 
Tringham, the manager of the Windsor 
Telephone and Electric Light Company, 
has succeeded in perfecting an insula- 
tor for use on telephone lines, which is said 
to be very good. 

«*, General Manager Downs will make 
Boston the model exchange in every partic- 
ular, it is claimed, when the new style of 
multiple switchboard is completed by the 
Western Electric Company. Boston should 
set the example of perfection. 

«*, General Superintendent Carson is re- 
building in a very substantial manner the 
Richmond, Va., telephone exchange. The 
exchange has 365 subscribers. Mr. Carson 
has reason to be proud of the growth of the 
whole business in the territory covered by 
his company. 

«*» The Erie Telephone Company, during 
last quarter, expended only 52 per cent. of 
the receipts for operating expenses, and the 
total amount paid for construction for the 
quarter, including the building of several 
extra territorial lines, was at the rate of $5) 
per subscriber for each new subscriber 
added. This is a very satisfactory showing. 
The resignation of General Manager Downs 
has been accepted, but he stil] remains in the 
directory. It is understood that the directors 

are not fully agreed as to future policy. 

x» Five years ago the Bell Telephone 
Com; any, of New York, leased the Newark, 
N J., plant to the Domestic Telephone 
Company. The lease was for a period of five 
years, and the conditions were that at the 
expiration of this time the New York com- 
pany was to have the right to purchase the 
Newark system. If the price could not be 
agreed upon by the two companies, a board of 
arbitration was to be appointed to decide upon 
the amount of purchase money. At the time 
the Domestic Co. rented the business, the tele- 
phone system was in its infancy, and they 
would not take a longer lease than five years, 
though they might have had one for a much 
longer time, on what was then only an ex- 
periment. The instruments were owned by 
the Bell Telephone Company and rented to 
the company here, as is the invariable custom 
of the Bell Company. The poles and wires, 
and all other details of the business, were 
erected by the Domestic Company. Some 
time ago the Bel] Company sold out to the Me- 
tropolitan Telephone Company the franchise 
in Newark, it assuming, with the Newark 
company, the same conditions as had been 
entered into with the Bell institution. The 
Metropolitan in turn turned over its business 
to the New York and New Jersey Telephone 
Company, the relations between the latter 
and the Domestic remaining the same as that 
which had existed between the Bell and Do- 
mestic companies with regard to the rental 
of the instruments and the conditions of pur- 
chase at the expiration of the five years’ 
lease. This lease expired September 1st, and 
the New York and New Jersey Telephone 


Company are now seeking to get control of 
the property and continue the business, as it 
now belongs properly to them. The Domes- 
tic Company have obtained a temporary 
injunction restraining them from seizing the 
property. 








Alexander Graham Bell, the Inventor, 


Explains his Recent Experiments. 





SIGNALING BY SOUND WAVES UNDER THE 
SEA —THE TELEPHONE SYSTEM TO BE 


SIMPLIFIED. 





“T have just returned from Manchester- 
by-the-Sea in Massachusetts,” said Mr. Bell, 
the inventor of the telephone, at the Conti- 
nental, ‘“‘and don’t know when I suffered 
so from the heat. Asa matter of course, I 
am here to attend the Electrical Exhibition 
and meetings of the Association for the Ad- 
vancement of Science. During the last 
twelve months the science of electricity has 
received a greater impetus in foreign coun- 
tries than here.” 

‘The general impression, though, seems 
to be the other way, Mr. Bell, does it not?” 

‘*America is undoubtedly ahead in the 
practical application of electricity to pur- 
poses of public utility, but in the most im- 
portant use to which electricity has hitherto 
been applied, we are very much behind the 
great civilized nations of Europe. That is, 
the transmission of force by means of elec- 
tricity. A railway, seven miles long, is 
worked by electricity at Port Rush, in Ire- 
land. A waterfall in the neighborhood is 
utilized to work the dynamo machine, and 
the current transmitted over a_ telegraph 
wire from the falls to the railway. The 
waste of water power in America for lack of 
electrical apparatus to transmit it is some- 
thing enormous. If the power of waterfalls 
in places so inaccessible that it cannot be 
utilized could be transmitted forty or fifty 
miles, to where it might be applied to ad- 
vantage, all this power running to waste 
would be saved, would be cheaper than 
steam, and would in the end possibly su- 
persede it. 

‘*In regard to the telephone: I am now at 
work on the magneto-telephone, and have 
obtained some very satisfactory results, but 
of these the time has not yet come for me to 
speak. I am desirous of improving the Cen- 
tral Office management. The business has 
grown so fast as to create a real difficulty in 
handling it. 

**It is a curious thing to consider that all 
the improvements introduced in the tele- 
phone are not improvements of a permanent 
nature; simply additions to the system intro- 
duced as a matter of expediency. This new 
growth has been enormous, and the system 
is a very complicated one. My aim is to try 
and simplify its workings. The introduc- 
tion of the underground wire system neces- 
sitates the modification of the system as it 
now exists. That isthe problem I um en- 
gaged on at present.” 

“Is there any limit to the distance at 
which a message may be communicated by 
telephone ?” 

‘‘ Distance is a minor consideration. If 
there were but one wire on the surface of the 
earth, a man might talk all the way around 
the globe. The multitude of disturbing in- 
fluences—telegraph wires, atmospheric dis- 
turbance and magnetic influences—overcome 
the telephonic action. I have already over- 
come as much resistance as would be neces- 
sary to send a message around the world. I 
have telked through the bodies of thirty per- 
sons standing with their hands joined. That 
was in England some years ago, and there 
were some very distinguished people among 
the thirty.” 

‘“‘Among the papers that I will read be- 
fore the Association for the Advancement of 
Science to-morrow, is one on a new method 
of signaling between vessels at sea. It is 
done by means of the telephone, and I can- 
not at present foretell what practical results 
it may lead to. Signals were successfully 
exchanged between two boats in deep water 
a mile and a quarter apart. In one boat was 
a telephone, with one of its two terminals 
hanging over the bow, and the other trail- 
ing in the water over the stern. The ar- 
rangement was the same in the other boat, 
except that, instead of a telephone, it con- 
tained an electric battery, with an apparatus 
for interrupting the current very rapidly, as 
often as 100 times in a second. Every time 





the battery was connected with the water the 
latter became charged, and when the circuit 
was interrupted, ceased to be so, and a 
musical note was produced in the telephone 
of the distant boat. These results were ob- 
tained with a very imperfect apparatus. 
The musical note could be produced at will, 
at different intervals, and we arranged an 
alphabet. A skillful operator could read a 
message communicated in this way with the 
greatest ease. In connection with this in- 
vention I would say that the credit of its 
discovery is not altogether mine. If Profes- 
sor Trowbridge, of Harvard College, had not 
had the idea of a galvanometer, instead of a 
telephone, and of charging the water with a 
dynamo-electric machine in a similar way 
the idea of applying the telephone for that 
purpose might not have occurred to me. 
The Professor thought that in this way ves- 
sels might discover their proximity to each 
other during a fog. Nearly all steam ves- 
sels have dynamo-electric machines to pro- 
duce the electric light. This machine could 
be used to charge the water when the stcamer 
runs into a fog, such as one always finds off 
the coast of Newfoundland, and would give 
an electric signal to any vessel dangerously 
near to it. 
oh ee 
A French Telephone Case. 

The Civil Tribunal of the Seine is at 
present occupied with a case, the issue of 
which will settle an important point of 
personal rights in the application of elec- 
tricity. It is already more than a year 
since the Societe Generale des Telephones of 
France, which owns the Edison patents, 
commenced the prosecution, for infringe- 
ment, of several makers of telephonic ap- 
paratus, and placed such apparatus under 
the control of the Court. In consequence 
of these actions, the present case was com- 
menced on the 25th of July, before the 
Third Civil Court, and this will prove of 
high interest to a very large number of 
persons. On the one hand is the Societe 
Generale des Telephones, whose rights ex- 
tend back to the patent granted in France to 
Mr. Edison, the 19th November, 1877, and 
to the addendum to this patent dated the 
15th January, 1878; on the other hand are 
the various telephone inventors, MM. Maiche, 
Paul Bert, d’Arsonval, Journaux, Bourdin, 
Locht-Labye, and de Baillehache. The Bre- 
guit Company, Mildy-d’Argy, and Destnelles 
are also being prosecuted for manufacturing 
telephonic apparatus. Engaged on this 
action are two of the most able French ad- 
vecates, MM. Pouillet and Huard, whose 
specialty lies in dealing with patent cases. 
M. Pouillet represents the Societe Generale, 
and he has already replied to certain objec- 
tious raised in a published pamphlet by one 
of the defendarts. The line of defence 
adopted by M. Maiche in this pamphlet, and 
which presumably is approved by the other 
adversaries of the Telephone Company, may 
be thus summarized. M. Maiche maintains 
that the Edison patents in France are invalid, 
because, contrary to French law, he claims 
several distinct inventions, the telephone, 
the electromotograph, and the phonograph ; 
the descriptions are imperfect ; the inven- 
tions were not new; and those of Reiss, 
Elisha Gray, and Berliner, can be advanced 
as anticipating the Edison inventions. More- 
over, Mr. Edison has compromised the 
validity of his patents by premature publica- 
tion of his experiments. M. Huard, advo- 
cate for the defence, has enlarged on these 
arguments. He charges Mr. Edison with 
drawing up too elastic and ambiguous 
specifications, which enable him to charge 
as infringements all inventions having the 
same objects. In support of this assertion, 
he refers to the large number of claims (25) 
contained in his principal specification. He 
mentions, moreover, a number of publica- 
tions prior to the date of this patent, and 
which contain notices of the ideas subse- 
quently patented. The two advocates have 
only reviewed very generally the various 
points at issue, to show the Court the 
necessity of prolonged expert evidence. 


But what is curious, they have not agreed 
on the special requirements and qualities of 
M. Pouillet requests 


the technical witnesses. 








the Court to sanction the aid of practical 
engineers, well versed in questions of detail, 
construction of apparatus, and applied me- 
chanics. M. Huard on the contrary, wishes 
to secure the aid of physicists as being 
better able to discuss impartially industrial 
questions in which they are not directly nor 
indirectly interested. Each advocate has 
conceded an expert of the class desired by 
his confrere, either two engineers and a 
physicist, or two physicists and an engineer. 
This distinction appears a very foolish one. 
There are plenty of enginecrs who are men 
of high scientitic attainments, and it is difli- 
cult to understand why such a point has 
been raised seriously. The tribunal has de- 
ferred the case for the three experts. When 
these have been chosen, they will have to 
study the various poiuts of the action and 
report on them, and this report will doubt- 
less be of high interest. Unfortunately 
cases of this class are, in France, as in Eng- 
land, long and tedious, and it is not likely 
that the decision of the Court which will 
follow the experts’ report can be given in 
less than six or eight months. A second 
technical action of importance now pending 
in Paris, is that brought by the Edison Com- 
pany against the proprietors of the Maxim 
lamp patents in France. The examination 
of this case has also been intrusted to ex- 
perts. We shall refer again to these actions 
which not only present great importance of 
themselves, but are interesting as showing 
the difference of procedure in English and 
French courts of law. 
——_ -<mde———— 
The Atlantic Expedition of 1857. 

On June the 5th, 1857, H. M. 8. Agamem- 
non, a 91-gun screw line-of-battle ship, ar- 
rived off Messrs. Glass & Elliot’s works, 
Morden Wharf, Greenwich, to ship one-half 
of the first Atlantic cable—a work which at 
that time was looked forward to with intense 
interest by the general public, as well as by 
the engineering profession. 

The cable was by that time nearly all 
manufactured, one-half (1,250 miles deep sea 
and 15 miles shore end) having been made by 
Messrs. Glass & Elliot, and the other half by 
Messrs. R. 8. Newall, at temporary works in 
some warehouses at Birkenhead. ‘I he Ameri- 
can Government had sent over their crack 
frigate, the Niagara, to carry half the cable, 
and that ship arrived at Gravesend in May, 
and on the 16th was visited by Messrs. C. 
Bright, Canning and Woodhouse, and my- 
self (engineers to the Atlantic Company), 
Messrs. Whitehouse (the electrician to the 
company), Statham (the manager of the 
Gutta Percha Company’s works), and R. 
Glass. We found the ship greatly cut up by 
engines, decks and bulkheads, and no holds 
to speak of. It was evident we must coil 
between decks, but then the finely-decorated 
ward-room, of which the ship’s olficers were 
very proud, would have to be cut into. The 
captain and officers wanted us to coil the 
cable on the main deck in a kind of horse- 
shoe form down two sides of the engine-room 
hatch, and it was not until actual experi- 
ments were tried that they were convinced 
of the impracticability of this plan, and gave 
full permission to have their bulkheads cut 
away in all directions, and eventually the 
coils in her were as follows: 


In hold, forward of engines. .352 miles D. 8. 
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All these coils were in circular wooden 
structures, and had Newall’s cones and rings 
fitted under Mr. Woodhouse’s directions, who 
had before served on expeditions with Mr. 
Newall. 

In the Agamemnon one large wooden tank 
of a peculiar shape was made in the hold, 
forward of the mainmast It was nearly cir- 
cular at its top and elliptical atits base. The 
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cone bad to be of a still more wesaiiees shape, 
for, to take the same number of thicknesses 
of cable in every direction at any flake be- 
tween cone and sides of tank, it was made 
elliptical at bottom and nearly circular at top, 
and the top had to be Jess in diameter than 
the minor axis of the ellipse. A longitudinal 
section of it was like an exaggerated dumpy 
Eddystone Lighthouse, and across section was 
nearly like an ordinary cone, 
cleverly worked out by Mr. (now Sir Samuel) 
Canning and Mr. Clifford. In this tank the 
whole of the 1,250 miles of deep-sea cable 
was coiled, and 15 miles of shore end was 
cviled on the orlop deck just forward of the 
main coil, thus leaving her lower, main and 
upper decks quite clear of cable. 

The paying out gear in both ships con- 
sisted of four grooved wheels, on horizontal 
shafts, placed in series one behind the other, 
the two middle ones being alittle higher than 
the others. These wheels overhung the 
frame. On each shaft was a spur wheel. 
These were geared in pairs, and between the 
two pairs was a pinion gearing into one whee 
of eich pair, and on the shaft of this pinion 
was a Prony brake and dynamometer. The 
cable fed on to top of No. 2 wheel, went 
three-quarters round and on to top of No. 1; 
then coming off bottom of No. 1, went 
straight to bottom of No. 4, off top of No. 4 
to bottom of No. 3, then three-quarters 
round and off altogether at top of No. 3 to 
the stern sheave. But I am not going to dis- 
cuss the machinery. A full drawing of this 
paying-out gear is given in my paper read at 
the Institution of Civil Engineers in Feb- 
1858, and its merits and faults are 
there discussed. Coiling on board the Aga- 
memnon began on June 16th. On the 28th 
(a Monday) it was found that the top flake of 
the coil in the yard, which had been stand- 
ing all Sunday, showed signs of the gutta 
percha being melted. 1t was visible in httle 
pimples (the size of a pea) outside the wires. 
The cable was cut thirty miles down, and 
tested by Mr. Whitchouse, and the portion 
below the cut passed. On the 16th of July 
places were found where the copper was 
quite through the gutta percha, and these 
were cut out. 

The Niagara took her cable on board in the 
Mersey, as she could not enter the Birkenhead 
Dock, where Messrs. Newall & Co. were 
making the half of the cable that she was to 
carry. It was brought out in a small sailing 
ship. On the 20th of July a dinner was 
given at the Adelphi Hotel, Liverpool, 
to the officers of the United States frigates 
Niagara and Susquebana. 

The Agamemnon was officered iu a curious 
way, four masters—that is, what are termed 
staff commanders now—were appointed, one 
to do duty as captain, one as master, and the 
other two as lieutenants. 

On July 24 we started in the Agamemnon 
from Greenwich. It was a very high tide, 
and, as we passed Blackwall, we seemed 
from the poop of the ship to tower up above 
the place, and had a bird’s-eye view of the 
crowd on the wharf, that cheered us lustily 
All the way down to Gravesend all passing 
ships cheered us. Now telegraph steamers 
are so common that notice is scarcely taken 
of them—at any rate, in the Thames. When 
we arrived off Gravesend it was strong ebb, 
and,as the anchor was let go without first bring- 
ing the ship round head to tide, she swung 
round with such a spin that it nearly took us 
off our legs in the poop. I had given up my 
poop cabin to some ladies—relations of Mr. 
Nodall, R. N., who commanded the ship— 
and took one of a row of temporary cabins 
erected op the main deck. The next morn 
ing, just at dawn, the ship was getting her 
anchor, and I was suddenly awoke by a tre- 
mendous noise, with cries of ‘‘ Lie down, 
men, lie down,” and then a crash against the 
door of my cabin. I got up, ard with some 
difficulty got out of my cabin, as one of the 
capstan bars had been hurled against 


ruary, 


large 


it. The ship had been steamed ahead before 
the anchor was off the ground, and the cable 
having ‘‘taken charge of the capstan,” the 
capstan was dragged round reverse way at a 
fearful velocity, knocking all the men over. 
The swiftsure then broke, and all the cap- 
came crashing 


stan bars flew out and 





This was very | on 











amongst the men, who were lying about in "Leopard, and end from Niagara sonal also 
every direction stunned. Three had broken | to Leopard, and splice made in Leopard. 


legs, and seventeen others had to be laid up ‘She started again at about 5 


P.M, and at 


in the sick ward, but there were many more , night we saw her stationary for some time. 


that were merely stunned. It looked just as 
if a shell had burst. We sent the three 
serious cases back by a tug to Woolwich. 
We anchored in Sea Reach for this, and got 
into Sheerness at 4 P.M. We left Sheerness 
27th for Cove. When past Dover, we 
tried the machinery by paying out a bit of 
cable and heaving it in again. The paying 
out gear was made to haul in with. Again, 
on the 28th we tried some experiments, and 
I have a note that slack accumulated bet ween 
the two end sheavesof paying-out gear. On 
the 29th we paid out a piece of cable rove 
through a rough-made machine which Prof. 
Thomson (now Sir William) proposed for 
catching the cable if it broke. We cut the 
cable, but the end flew through without being 
caught. I have a note, too, that the brakes 
put a great deal too much strain on even 
when they were “hard off ”—that is, when 
entirely released. On the 29th we came into 
Cove, and found the Niagara, the Susque- 
hana, and H. M. 8S. Leopard all there. The 
Susquehana played ‘ God Save the Queen ” 
as we passed her. Crowds of people came 
on board both cable ships. On the 31st I 
left with Mr. Cyrus Field, and the Knight of 
Kerry for Valentia to choose a landing place 
for the cable. On the ist August Mr. Field 
and I selected a place, and a tent was rigged 
up. Batteries and clerks arrived in H. M. S. 
Cyclops and the steam tug Advice. On the 
3d the Lord-Lieutenant arrived at Valentia, 
and the next day a grand dejeuwner was given 
in his honor by the Knight of Kerry. The 
other ships arrived the same day, and on the 
5th we landed the end of the cable from the 
Niagara. For this we used the paddle-box 
boats of the paddle frigates, and also the 
Willing Mind tug. When the end was 
ashore there were prayers, and then a speech 
from the Lord-Lieutenant. 

The Agamemnon had remained outside 
cruising about in the bay, and I went off at 
10 p.m. to her in a tug with several clerks 
and luggage. She was rolling heavily, 
although it was fine weather, but a swell on. 
She lowered a cutter and took me on board, 
but would not take the unfortunate clerks. 
When I got alongside it was not an easy 
matter to get up her side, as one minute the 
side ropes were scarcely within reach, and 
the next minute her lower deck ports were 
in the water. 
ropes, and the next second the boat was 
thirty or forty feet below me. When I got 
on deck I found the commander, Mr. Nodall, 
in a towering rage at having to lower a 
cutter at that time of night, when the ship 
was rolling so heavily. 

‘* Here we have been,” he said, ‘rolling 
about to that extent, sir, that we have had to 
set up the rigging afresh twice, and then you 
come off at this time of night with a lot of 
clerks and luggage.” I said I could not help 
itas it was Mr. Bright’s orders. ‘It’s my 
opinion, sir,” he replied, “that Mr. Bright 
does not know whether he is standing on his 
head or his heels, sir.” This was scarcely a 
polite remark, so I went below to the ward 
room, and had some supper. I was now on 
board the Agamemnon, and all the three 
other engineers on board the Niagara, it 
having been arranged that Mr. Canning, who 
was appointed at first to the Agamemnon, 
should go with the Niagara, so as to make 
three engineers in the Niagara during the 
time of her paying out her cable, leaving me 
in charge in the Agamemnon. I can only 
relate, therefore, what I saw from my own 
ship, aud indeed these articles are not in- 
tended as complete histories, but only one 
person’s experience. 

On the 6th the Niagara started paying out, 
and was soon seen to turn back, and then 
forward again, and then back into harbor ; 


then out again, apparently dredging, and|is impeded. 
On the 7th we sent a boat | Percha, and Telegraph Works Company are 


then ir again. 


I managed a grasp at the side: 





' On the 8th at 2 A. M., Niagara was about two 
miles from land ; at 8 A. M., the whole fleet, 
consisting of Agamemnon, Niagara, Leopard, 
Susquehana, and Cyclops, tweuty-four miles 
from land; at noon thirty-seven miles paid 
out. On the 9th, at 8 a. m., Niagara sig- 
naled ‘‘ coil on quarter deck out.” At noon 
we were ninety-eight miles from land, and 
Niagara signaled ninety miles out. I have 
a note saying, according to agreement, this 
would be in last twenty-four hours. At 
night Niagara was going very fast. On 10th 
at noon we had run 112 miles since noon the 
day before, and Niagara had paid out 111 
miles. Probably this discrepancy is due to 
errors of longitude. At 5 p. M., Niagara 
suddenly backed, then we saw a large bight 
go over, after which Niagara signaled “ all 
right.” 

The next morning my servant, who had 
been with me in the old Monarch, came to 
me with the awful words, “cable parted, 
sir !” and sure enough when I looked out of 
my port I missed the familiar thin line that 
used to be streaming away over the stern of 
the Niagara. 

We then closed with the Niagara to try 
some experiments. We passed end of cable 
to Niagara and broke cable. Passed it 
afresh, got out five miles, and then broke it ; 
strain by the dynometer, about two tons. 
Niagara tried to haul in her five miles from 
stern and broke it also. Mr. Canning now 
came back to the Agamemnon, and all the 
fleet started, the Agamemnon and Niagara 
for Plymouth, where we arrived much disap- 
pointed on the 14th. Thus ended the first 
Atlantic cable expedition of 1857.—F. 0. 
Webb, in London Electrician. 


——— eae .——--—— 


. Mr. Robinson Kendal, chairman of 
the West Coast of America Telegraph Com- 
pany has communicated the following ex- 
tracts from letters received from that com- 
pany’s officials on the West Coast of South 
America to the papers. The captain of 
the company’s repairing steamer writes :— 
‘* Having picked up 21 knots of cable, and 
while continuing picking up, an immense 
whale came up to the bows entangled in the 
cable. It seemed to be about 70 feet in 
length. In its struggles to get free the cable 
cut right into its side, the whole of its 
entrails coming out, and great streams of 
blood. In its last dying struggle it parted 
the cable on the bow sheaves and floated to 
windward of the steamer. The cable was 
twisted up in the form of a wire rope for 
about two fathoms, and in six different parts 
it had the appearance of having been bitten 
through sufficiently to stop all communica- 
tion. There is no doubt the whale bas been 
the cause of the interruption.” 

Their manager also writes :—‘‘The cause 
of the breakage of the cable, as has been 
pointed out to you in Captain Morton’s 
report, was a huge whale, which became 
entangled in the turns of the cable, and was 
held prisoner for seven days ; the interrup- 
tion was unfortunate, but it is, at least satis- 
factory to know that the cable did not give 
way naturally, and that where picked up, 
the sheathing, yarn, and core were found to 
be in an almost perfect state of preservation, 
in fact, looked as good as on the day the 
cable was first laid.” 

Mr. Kendal gives no dates, but the facts, 
as related, are interesting to cablemen. It is 
satisfactory to find that the cable is fully up 
to such a heavy strain as was put upon it, and 
also to have another instance of careful fault- 
finding and rapid repairing. Shareholders 
in cable companies well know that the 
quicker a fault is found and repaired 
the less money it costs, and the less the traffic 
The India Rubber, Gutta 


ashore with letters ; boat came back, and we also congratulated upon the excellence of 
learnt that in paying out Niagarahad gotshore their work, they having laid the whole of 


end of cable foul round axle of break, and 
had broken it. Had now under run in 
paddle box boat to a mile out, and then 
cable was cut, and shore end handed to the 


the cables for the West Coast Company. 
This little incident shows the wonderful 
strides that have been made in cable making 
and repairing of late years, 
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. General Manager Mott, of the Bank- 
ers and Merchants’ Telegraph. Company, 
states that the financial affairs of the com- 
pany would be straightened out in a few 
days. He thought the old obligations would 
be paid, aud the company would be placed 
on a new financial basis. 

- Over 1,000 women are employed in 
the Government telegraphic service in Eng- 
land, and nearly as many more outside the 
Government service. Of the women at the 
Central Telegraph office 424 are second-class 
telegraphists, receiving weekly pay of 10s., 
12s., and 14s. rising by 1s. a week per annum 
to 17s., and then by 1s. 6d. a week per 
annum to 27s. Of first-class telegraphists 
there are 196, with a salary of 28s., rising by 
1s. 6d. a week per annum to 384s.; fifteen 
assistant supervisors receive £90, and rise by 
£5 per annum to £110 ; fifteen othersreceive 
a salary of £110, rising by £6 per annum to 
£140; the eight supervisors receive £150; 
six of these rise by £8 per annum to £180, 
the two remaining ones to £225. The matron 
receives £150, rising by £10 per annum to 
£250. 

...- A curious illustration of the isolation 
of the Island of Mauritius from the rest of 
the world by reason of the non-existance of 
telegraphic communication with that colony, 
reference to which was made in our leading 
article of last week, appears in the following 
paragraph taken from the London Standard ; 
“In connection with the stoppage of the 
Oriental Bank some curious questions have 
arisen. The bank had a branch in the 
Mauritius, with which island there is no 
telegraphic communication. The winding- 
up petition was presented on May 8d, and 
between that date and the 14th, when the 
news reached the colony, moneys were paid 
in to the branch, and bills drawn to the 
amount of three hundred and forty thousand 
pounds. The legal questions involved were 
mentioned in Mr. Justice Chitty’s court on 
Saturday, and the decision was postponed 
until after the Long Vacation.” 

... The Postmaster-General, acting under 
the provisions of the act of July 24, 1866, 
which requires the Postmaster-General an- 
nually to fix the rates to be paid for govern- 
ment telegraphing, has issued an order fixing 
the rates for the remainder of the current 
fiscal year as follows: For day messages of 
not exceeding 29 words, exclusive of the 
date, 20 cents for all distances within 1,000 
miles, with an additional charge of 5 cents 
for every additional 250 miles or fraction 
thereof, but for no distance is the rate to 
exceed 50 cents. For night messages of not 
exceeding 20 words, exclusive of date, 15 
cents for all distances below 2,000 miles, and 
for greater distances 25 cents. For both day 
and night messages an addition of one-fifth 


the rate is to be made for every five words or 
fraction thereof in excess of 20 words. 


The number of shareholders in the 
Western Union Telegraph Company has in- 
creased from 2,553 on September 20, 1883, to 
3,915 on July 28, 1884. In the two years and 
ten months previous to the last-mentioned 
date the increase was 2,211, or 130 per cent. 
The following table, which we take from 
T he Indicator, shows that 80 per cent. of this 
stock is now held by investors: 


In brokers’ Held by 

offices. investors. 

Sept. 20, 1881...........891,054 408,946 
Sept. 20, 1882........... 300,247 499,758 
Sept. 20, 1883........... 251,048 538,957 
July i 155,573 644,427 


No doubt much of the stock now in 
brokers’ hands belongs to investors. The 
following table, from the same source, shows 
the dividends and surplus for the six years: 





Year. Dividends. Net surplus. 
er $2,103,726 $524,561 
aviveeresetese 2,295,3 1,503,888 
ee 3,280,376 1,397,846 
Wei<<«0 err 8,732,633 1,440,546 
eer . 4,798,473 1,852,407 

insésonbessanen 5,199,124 1,944,318 

Total for six years. $21,409,536 $8,731,561 


The company pays seven per cent. per 
annum. ; 
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* * As a measure of length, a meter means 
3 feet 33 inches; a decimeter, 3 fifteen six- 
teenth inches; a centimeter, twenty-five 
sixty-fourths, and a millimeter, three sixty- 
fourths of an inch. 

* * The switch signal used until recently 
by the St Louis Bridge and Tunnel Com- 

-pany, East St. Louis, required seventy men 
to work it. The one now used employs 
three men eight hours each. 

* * Preparations for M. Deprez’s experi- 
ments on the transmission of power bi tween 
Creil and Paris are being actively carried on. 
The preliminary work is finished, and the 
two engines which are to supply the motive 
power are already in place atCreil. The col- 
lectors of the electrical machines are being 
constructed by the firm of Gotterdorf. 

* * We understand that a satisfactory test 
of an electric head-light for locomotives has 
been made on the Chicago, Milwaukee and 
St. Paul Railroad, and that it is contemplated 
to put the light onall passenger locomotives. 
The dynamo that generates the electric cur- 
rent is placed on the forward part of the run- 
ning board, a smal) high-speed engine doing 
the work. 

* * M. Faye has claimed that the scourge 
of lightning has been subdued by the light- 
ning rod. The American Exchange and 
Review for July gives a tabulated account of 
fires in Massachusetts for 18838. From this 
we gather that lightning was known to cause 
81 of the 2,233 fires tabulated. Of these 16 
were barns and 11 dwelling-houses. The 
scourge is well known to be worse in coun- 
try districts than in town, where the systems 
of pipes and wires give abundance of good 
ground connections. 

* * To the unscientific mind and eye, as 
well as to those of the most learned, the 
Electrical Exhibition appears at its best 
after the shades of night have fallen. The 
thousands of electric lights, from the small 
incandescent to the monster 20,000 candle 
power search light of theUnited States Govern- 
ment, cast their powerful rays over the build- 
ing, almost blinding one with their bril- 
liancy. As a large proportion of the ex- 
hibits are composed of apparatus for pro- 
ducing light their workings can best be 
observed in the evening. 

* * At the Philadelphia Exposition will be 
seen on exhibition the original instrument, 
and several batteries, induction coils and 
magnets invented by and formerly the prop- 
erty of Professor Henry. There are also 
numerous inventions, all having a distinct 
bearing on the history of thescience. In this 
room is also arranged the Memorial Library, 
a collection numbering several thousands of 
books, pamphlets and treatises referring to 
electricity, and the American Numismatic 
Society's collection of ancient Greek, Ro- 
man, Persian, Syrian, Norse and British 
coins, electrotyped from those in the British 
Museum. 

* * Among the gifted women who are in 
attendance upon the sessions of the American 
Association for the Advancement of Science, 
perhaps nove have been brought into more 
general public notice than Mrs. Elizabeth 
Thompson, of Stamford, Conn. Mrs. Thomp- 
son enjoys the distinction of having been the 
first to take active steps towards the forma- 
tion of a National Board of Health, and it 
was at her suggestion that the resolution 
providing for the creation of that body was 
introduced in Congress. She has long been 
identified with patriotic and philanthropic 
movements, and has given much money 
generously for the furtherance of these ob- 
jects. Her last gift was a check for $1,000, 
presented at the opening session, to the 
American Association for the Advancement 
of Science, to be applied to experiments on 
the communication of light and heat. This 
is her second gift of like amount to the asso- 
ciation, 





** The name of aphthite, or unalterable, 
is given to a valuable alloy made at Marseilles, 
and which closely resembles gold in color 
and appearance. Its production is accom- 
plished by placing in a crucible copper as 
pure as possible, platinum and tungstic acid, 
in certain proportions, and when the metals 
are completely melted they are stirred and 
granulated by running them into water con- 
taining 500 grams of slaked lime and the 
same of carbonate of potash for every cubic 
meter of water; this mixture, dissolved in 
water, renders the alloy still purer. The 
granulated metal is collected, dried,. re- 
melted, and a definite proportion of fine gold 
added. For jewelry the material is almost 
unsurpassed. 

* * How the hundredth part of a second is 
measured is told in the Washington Post. It 
says: ‘‘ The chronograph, as its name implies, 
is a time-writer. Without it the division of 
time into the hundredth parts of a second—a 
division so small that the mind can hardly 
appreciate it—would be impossible. Itisa 
revolving cylinder, bearing a fountain-pen 
attached toa magnet. As the pendulum of 
the clock swings its seconds it sends the elec- 
tric current to the magnet. The latter gives 
a nervous click, and the pen marks a small 
but distinct break on the paper. These 
breaks distinguish the seconds, and the space 
between them is measured by fine divisions 
ona slip of steel. A second in time measured 
by space is about as long as this: ie 

* * The successful operation of the electri- 
cal railway in the city of Cleveland, O., has 
awakened no little interest, many being 
inclined, to judge from some of the public 
prints, to regard the construction as some- 
thing altogether unique and novel. That 
such is not the case all those who have had 
the time and inclination to follow recent 
electrical progress are aware. There are and 
have for some time been many electrical 
railways in successful operation abroad, and 
it has been a matter of very general surprise 
among European electricians that what was 
long since shown to ke a commercial success 
should have met with such apathy in 
America, where usually novelties are in great 
demand. 

The alacrity with which a good thing is 
seized upon in this country, as compared 
with European dislike of innovation, could 
not, perhaps, be more aptly illustrated than 
by citing the case of the telephone and 
electric light. No sooner were they shown 
to be of great commercial value than Ameri- 
can capitalists were ready and eager to invest 
their money in them. The telephone was in 
general use here from Maine to California 
and nearly $100,000,000 was invested in the 
plant of the same before the French and the 
English could be made to realize that it 
was of practical value. With the electric 
light it was much the same. Singularly 


enough, however, with the electric railway 
the reverse was the case, the Europeans 
seeming to have a premonition that elec- 
tricity was particularly and peculiarly adapt- 
ed to railways and tramways. Perhaps the 
reason for this quick perception of the 
utility of electricity as a motive power 
might be found in the fact, that the superior 
theoretical knowledge of the European elec- 
trician enabled him early in the day to dis- 
cover the adaptability of electricity as a 
motive power, while the more practical 
electrician of our own country could not 
find in such a system the germ of an 
economical success. Be that as it may, the 
efforts of Sir William Thomson, the Siemens 
Brothers, Professors Sprague, Ayrton, Perry 
and others soon resulted in the construction 
of a number of electric railways in Great 
Britain and on the Continent, which from 
the very first gave good promise of econom- 
ical success. 

There is good reason to believe that the 
electrical street railway now in operation in 
Cleveland will prove to be the pioneer of a 
system which, before long, will be in some- 
thing like general use in all the large cities in 
the country. This being the case, it may 
not, at this time, prove uninteresting to de- 
scribe the various systems of electrical rail- 
ways, their virtues and defects. what they 
have already accomplished and what, judg- 
ing from recent progress, may not unreason- 
ably be expected of them in the future. 

The characteristics of electrical motors of 
one class, and that which has up to the 
present time been found to be most economi- 
cal, make them peculiarly adapted for elevat- 
ed roads, tunnels, underground structures 
and private ways. 








Electric Lighting in Minnesota. 


The following plea for the electric light by 
one of Winona’'s progressive citizens may be 
of interest to many of our readers: 


“To the Editor of The Winona Republican : 

‘The discussion of the problem of eleetric 
lighting in this city seems at present to be the 
order of the day, both in the public press 
and in private circles. As one who may lay 
claim to a reasonable degree of interest, not 
only in this particular question, but in every 
other question that concerns the welfare, 
progress, and prosperity of Winona, I ask 
permission to occupy a portion of your space 
in the presentation of a few points that ought 
not to escape attention in connection with 
this important subject. Flippantly-expressed 
opinions, based upon partial or superficial 
data, ought not to control the decision o 
questions that are to affect the well-being of 
a community perhaps for generations to 
come. That which appears on the surface 
of things is not always a safe guide to a sound 
and wise conclusion. Therefore it is best to 
consider grave questions of public policy, as 
well as of private well-being, calmly, dis- 
passionately, and thoroughly, before taking 
the risk of acting rashly or foolishly. 

“In the first place, then, let us bear in 
mind that the practicability of electric illu- 
mination is a fact that has been demonstrated 
during the past six or eight years. Within 
that brief period the indefinite division of 
the electric current, upon which the _possi- 
bility of distributing and localizing the light 
depends, has been effected, a vast aggregation 
of complex machinery has been invented, 
and electricity as an illuminant and as a 
power in locomotion and otherwise has come 
upon the earth to stay. Scores, if not hun- 
dreds, of cities throughout the civilized world 
are now being lighted in whole or in part by 
means of this, the most subtle, the most 
powerful, the most brilliant, and the most 
pervasive force in the universe. Already 
railway carriages are successfully propelled 
by it. Already hundreds of millions of 
dollars are invested in machinery for its 
development and application. Already gov- 
erpments are using it to light the pathways 
of commerce and mitigate the dangers of 
your ‘Hell Gates,’ your sunken reefs, and 
your lee shores. While I write these lines 
the organization of an enterprise is in prog- 
r-ss for lighting the navigable rivers of the 
United States by electricity. And now 1 
ask, what are we to think of all this as the 
revelation of less than.ten years? With these 
facts before us, what are we to conclude as 
to the achievements of the next five or ten 
years? The history of the world will be 
ransacked in vain for anything that ap- 
proaches this wonderful chapter. Look at 
the history of the steam engine since the 
crude devices of Newcome and the Marquis 
of Worcester were brought forth. More than 
two centuries have passed since the feasibility 
of epplying steam as a working power was 
established, and yet we are still exhausting 
ingenuity and invention to improve that 
marvel of human skill. Lo»k at the history 
of railway development. beginning with the 
narrow tramway with wooden rails for con- 
veying coal out of the English mines. Next 
came the expansion of this idea into the 
common railway with the flat bar rail; then 
Stevenson’s Lilliput locomotive, now a curi 
osity in an English museum. Let us remem- 
ber the steep inclines, with stationary power 
to haul up the loads; then the reduction of 
grades; the heavy T rail; the steel rail, and 
the gradual evolution of the more complex 
structures with motive powers that make a 
speed of sixty miles per hour an incident of 
daily life. Think of the hundreds of millions 
that have been expended and Jost in railway 
construction during the last half century, 
and yet the railway is with us as the most 
powerful factor, electricity excepted, in 
modern civilization. What the railway and the 
steam engine are, with their myriad modifi- 
cations and applications to human uses to-day, 
they come to us as the result of more than 
two centuries of toil, invention, and sacrifice 
by brave men who had the courage of their 
convictions, and many of whom, while losing 
their own fortunes and reaping no personal 


= 





benefit from their exertions, left a priceless 
heritage to us and to all succeeding gen- 
erations. In the same way we might trace 
the development of the art of printing from 
the crude and unshapely devices of Gutten- 
berg and Faust to the miraculously complex 
and effective power presscs now doing duty 
in all our great pewspaper establishments. 
However far these illustrations might be 
multiplied, we should find that they would 
serve to confirm this one central truth that 
all progress, all advance in those things which 
promote human welfare, is the result of 
growth from small beginnings; that the 
greatest and best achievements in the dis- 
covery and application of natural forces are 
outgrowths from apparently insignificant 
germs, the results of experiments involving 
mistakes and failures as well as successes. 
Usually they are the products of compara- 
tively long periods of time, heroic sacrifices, 
and large expenditures of money. 

“Looking backward, however, over the 
catalogue of brilliant discoveries and inven- 
tions of the last two centuries, it is but just 
that we should recognize that in these elec- 
tric discoveries and appliances we have a re- 
markable exception to the list in respect to 
the rapidity, precision and comparative per- 
fection of their development and appliances. 
It would almost seem that this subtle natural 
agent had infused its own swift energy 
into the human intellect, enabling it to reach 
results in ten years which in kindred fields 
of research have required the struggles of 
two centuries. The telephone, the micro- 
phone, the electric motor, and all the varied 
machinery for illumination are the fruits of 
less than ten years of experiment and inven- 
tion, where before two hundred years have 
no more than sufliced to reach a correspond- 
ing stage of perfection, as in the cases hereto- 
fore cited. That there are some imperfec- 
tions in minor detailsis not surprising. But, 
in view of what has been shown, is it not 
surprising that full grown men should carp 
and condemn while yet a plant is not half 
completed ? Electrical engineering as a pro- 
fession has not yet had time to earn a recog- 
nition even in name, so swiftly has the de- 
mand for it sprung to the front. Cornell 
University only a year ago led the way in 
the establishment of a department of this 
kind. Trained skilled experts are not to be 
found in sufficient numbers to supply the 
demand. With all the defects that are 
charged to the account of this system by 
superficial observers, the people are demand- 
ing it so rapidly and urgently that the de- 
mand can only be partially met. 

‘Ts it any wonder then that there are mis- 
takes resulting from inexperience, or hasty 
work or unforeseen difficullies in the ar- 
rangement and execution of details? And 
because of them shall we foolishly attempt 
to crush this young giant that will march on 
in spite of the croakers until these difficul- 
ties shall have surmounted and a peace con- 
quered ? Are there no mistakes in railway 
construction and management with all the 
experience that has been gained in the build- 
ing and working of steam machinery after 
more than two hundred years of experiment 
and invention ? Have we no washouts, nor 
crashing bridges, nor misplaced switches, 
nor exploding boilers, nor derailed trains 
with a consequent destruction of life and 
property which no system of electric light- 
ing, however imperfect, can ever hope to 
emulate? Following out the logic of the 
short-sighted, partial and uncharitable critics 
of the new illuminant, I suppose we ought 
to go back on the railroads, destroy the 
bridges, tear up the tracks and burn the 
palace cars, because after two hundred 
years of experiment, their builders and 
managers under the most absolutely per- 
fect of human organizations, are not able 
to avoid mistakes, oversights and misjudg- 
ments. 

‘«Tn the same manner, gas works and their 
managements, kerosene lampsand their man- 
agement, and the antiquated tallow candle 
and its management, are liable to many 
objections. Gas works will sometimes ex- 
plode, the lights will occasionally go out 
when they are most wanted and the lamp- 
lighter will fail in his duty. ‘he gas too is 
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i 
unwholesome ; gas pipes will leak, and the 
sleepers, who blow out the flame never more 
awaken. And all this happens after a hun- 
dred years have been allowed for experience 
to accumulate, knowledge to spread, and the 
machinery and methods of producing and 
handling that substance to be perfected. 
But it would be foolish for me to infer that 
because of these imperfections, mistakes 
and drawbacks we should abandon the use 
of gas. Equally short-sighted, unwise and 
unjust is it for men in the full blaze of the 
last years of the Nineteenth century to urge 
a war of extermination or even a reaction 
against the application of the most power- 
ful, the most serviceable and beneficent 
natural agent that the daring ken of scientific 
research has yet revealed. 

‘‘With these general considerations 1 close 
this article. In the next I propose to con- 
sider the question of electric lighting in 
Winona, and to present the reasons that 
ought to influence the decision of its citi- 
zens in a matter that concerns their future 
as well as their immediate interests and 
reputation.” 

‘* Yours, respectfully, 
‘*Wn. F. PHELPS.” 





—-_ — 


Uppenborn’s Electrical Measuring 
Instruments, 

The number of the measuring instruments 
recently devised is very great. The practical 
man is not satisfied with the delicate instru- 
ments of the physicist, whilst the latter, of 
course, cannot be satisfied with the results of 
measuring instruments arranged by engineers 
and technical electricians, however satisfac- 
tory for industrial purposes. Both this cir- 
cumstance and the variety in which the ac- 
tions of the current and of the magnetic 
forces are manifested have led to the abun- 
dance of instruments which meet with prac- 
tical applications. 

Uppenborn’s apparatus, both for the meas- 
urements of currents and of electromotive 
force, give their indications in consequence 
of the action of the current upon an eccentric 
disc. 

The disc consists of soft iron (shown in 
Figs. 1 and 2 on the upper margin of the 
zinc plate upon which the instruments are 
mounted); it is fixed upon an axle, which 
rests with steel knife edges upon steel planes. 
To the disc are fixed a pointer of aluminium 
and a counterpoise, which tend to bring the 
pointer to the zero point of the scale. 

The cores of the electro-magnets of both 
instruments are fitted with threads, and can 
be approximated to the discs by means of a 
screw, thus rendering the apparatus more or 
less sensitive. 

When the instrument has been adjusted, 
the core can be fixed in its position by means 
of a nut on the screw. 

The apparatus for measuring currents is 
distinguished from that for measuring elec- 
tromotive force by the manner of wrapping 
the bobbin of the electro-magnets, for which 
is used a short insulated wire of the purest 
copper. ° 

For wrapping the electro-magnet of the 
voltmeter there is used a pure and well 
insulated, but very thin copper wire. On 
both sides of the lower part of the electro- 
magnet in the latter are applied the coils of a 
resistance, which can be introduced or re- 
moved by the plug shown at the foot of the 
zinc plate, so as to regulate the sensitiveness 
of the instrument. 

These apparatus are graduated empirically. 
In consequence of their convenience and their 
use in the installations arranged by Schuckert 
and Uppenborn they have come into very ex- 
tended use. 

Uppenborn makes also magnetometers on 
the same principle. The action of the elec- 
tro-magnets to be tested for their magnetism 
upon the eccentric causes it to rotate. To its 
disc is fixed a torsion-spring leading to a but- 
ton. By turning this a second index attached 
to it is brought to zero, so that the angle of 
torsion may be read off. It is then propor- 
tional to the square of the effective magnet- 
ism. As already intimated, the indications 
of this instrument are sufficient for practical 
purposes,—Zettschrift fur Hlektrotechntk, 





A New Application of Electricity. 

The applications of electricity are con. | 
tinually being added to, but we doubt if one 
more curious or characteristic of the age in 
which we live has been adopted than the 
lighting up of a battlefield after nightfall to 
clear it of the wounded, in order that they 
may be more readily and speedily succored 
than can be the case with the ordinary 
methods of search. Last year experiments 
were made with success at Vienna by Dr. 
Baron Mundy, and this year, following the 
example at Vienna, experiments have been 
made at Aldershot. The National Society 
for Aid to the Sick and Wounded in War 
provided the funds, and on the 24th July 


desirable, the light being very intermitten 














(this defect can no doubt be remedied by 
other lamps or carbons). When the light 
was on, the searchers could not possibly have 
missed a wounded man lying in the white 
light; there was abundance of light for dress- 
ing wounds. The whole of the imaginary 
battlefield was searched in sections, the light 
being turned on to the next section as soon 
as the one immediately preceding it was 
cleared of the wounded. The experiments 
proved the success of the principle, but many 
details will require to be perfected before it 
can be considered absolutely successful. The 
next step that we may expect to hear of is 
the continuance of a battle after nightfall by 
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Dr. Baron Mundy himself, with Surgeon 
H. R. O. Cross, A.M.D., and a large party 
of army medical experts, made the experi- 
ments at Aldershot. A movable steam engine 
was drawn by a pair of horses to a position 
on the bow of Cambridge ‘Hill, about a 
hundred yards in front of it was placed a 
stand, on which were the dynamo, the lamp, 
and the apparatus for projecting the light, 
connected by a cable with the engine in the 
rear. 


A battle had been supposed to have | 


taken place whilst daylight lasted, and the 
wounded were scattered on the slopes and in 
the valley. The-e men, the bearer column, 


with the aid of the electric light were to find, | 


dress their wounds, and take them into the 
collecting station in the valley. The electric 
apparatus did not work so smoothly as was 
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‘the illumination from the electric light. 


These experiments show that there is still 
further scope for the electrical engineer. 


<> 


—— The Grand Place, at Brussels, is to 
be lighted by are lamps. The machinery 
will be placed in a cellar in the Maison du 
Roi, and the current conducted thence to 
the lamps by underground cables. Two dy- 
namos will be used at first, driven by a 12 
horse-power Otto gas engine. The installa- 
tion is being made by the Compagnie Generale 
d’Electricite, under the superintendence of 
M. Wybauw, the city engineer. Jaspar lamps 
will be used, and it is rumored that the Hotel 
de Ville is to be lighted by incandescent lamps, 
the current being supplied from the same 
dynamo room. 

















By a new electric head-light for loco- 
motives, it is said that thirty-three telegraph 
poles can be counted ahead of the engine on 
a dark night. Thirty three poles cover about 
one mile. 

—— A popular error respecting platinum is 
that its intrinsic value is the same as that of 
gold. At one time it did approximate to 
gold in value, but never quite reached it, and 
is now worth only $8 to $12 an ounce, ac- 
cording to the work expended upon it in 
getting it into required forms, and the 
amount of alloy it contains. The alloy used 
for it is iridium, which hardens it, and the 
more iridium it contains the more difficult it 
is to work, and, consequently, the more ex- 
pensive. When pure platinum is as soft as 
silver, but by the addition of iridium it be- 
comes the hardest of metals. The great diffi- 
culty in manipulating platinum is its exces- 
sive resistance to heat. A temperature that 
will make steel-run like water and melt 
down fire-clay has absolutely no effect upon 
it. You may put a piece of platinum wire 
no thicker than human hair into a blast fur- 
nace where ingots of steel are melting down 
all around it, and the bit of wire will come 
out as absolutely unchanged as if it had been 
in an ice-box all the time. No means have 
been discovered for accurately determining 
the melting temperament of platinum; but it 
must be enormous. And yet, if you put a 
hit of lead into the crucible with the platinum, 
both metals will melt down together at the 
low temperature that fuses the lead, and if 
you try to melt lead in a platinum crucible, 
you will find that as soon as the lead melts, 
toe platinum with which it comes in contact 
also melts, and your crucible is destroyed. 

A distiuguishing characteristic of platinum 
is its extreme ductility. A wire can be made 
from it finer than from any other metal. 

—- The introduction of electricity as an 
artificial illuminant has aroused in the minds 
of some timid people fears as to its safety 
which, we believe, have not as yet been 
entirely removed. These fears are, to a 
great extent, so entirely groundless that a 
very simple investigation will in a great 
measure entirely remove them. 

It is perhaps natural that the rapid ad- 
vance of the electric light into popular 
favor, should have caused its great rival, 
gas-light, to look upon it with no friendly 
feelings ; indeed, we are somewhat disposed 
to believe that the popular clamor that h 
been raised against the electric light, has, in 
some instances, been carefully fostered by 
the great gas monopolies. Nor would the 
work of raising such fears be at all difficult. 
The ideas of the general public concerning 
the nature and cause of electricity are so 
extremely vague, that it would be found 
quite easy to arouse fears of the most ridicu- 
lous character. A few well-established facts 
as to the awful suddenness with which an 
incautious meddling with the electric lighting 
apparatus has caused death, together with 
the apparent ease with which fires can be 
simultaneously ignited by the clectric wires 
in places widely separated from one another, 
have led to the rather common belief, that 
our knowledge of the electric current is too 
limited to permit of its control. 

To assure the public of the safety of the 
electric light it is only necessary to remove 
as far as possible the mystery that has for so 
long a time surrounded the operations of 


that curious phase of energy known as 
electricity. 

A buzz-saw in rapid motion is a very 
dangerous thing. The hand, incautiously 
brought near it, is quickly removed, and yet 
no one expresses either fear or surprise at the 
occurrence. It is a result as much to be ex- 
pected, as the fall of an a body 
to the ground. It is not at all necessary, 
however, for people to place their hands 
near buzz-saws, nor to be injured by falling 
from heights ; so, in the same way, it is not 
necessary for people to meddle with electri- 





cal apparatus, nor for fires to be produced 
by the electric wires,—T7'he Bulletin, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING SEPTEM- 
BER 2, 1884. 





304,380 Thermo-electric regulator for heating ap- 
paratus ; James A. Lakin, Westfield, Mass. 

304,377 Electric focusing lamp; Charles J. Van 
Depoele, Chicago, Il. 

304,378 Dynamo-elect~ic machine ; Charles J.Van 
Depoele, Chicago, Hl. 

204,382 Dynamo-electric machine; Addison G. 
Waterhouse, New York, N. Y., assignor by mesne 
assignments to the Schuyler Electric Light Com- 
pany, same place. 

304,383 Dynamo-electric machine; Addison G. 
Waterhouse, New York, N. Y., assignor by mesne 
assignments to the Schuyler Electric Light Com- 
pany, same place. 

304,384 Dynamo-electric machine; Addison G. 
Waterhouse, New York. N. Y., assignor by mesne 
assignments to the Schuyler Electric Light Com- 
pany, same place. 

304,413 Sound reflector for telephones; Frank 
Della Torre, Baltimore, Md. 

204,455 Electric light regulator; William Robin- 
son, Boston, Mass. 

304,473 Electric arc lamp; Thomas G. Turner, 
New York, N. Y. 

304,475 Printing telegraph; Henry Van Hoeven- 
bergh, Elizabeth, N. J. 

304,497 Dynamometer; Augustus G. Burton, Chi- 
cago, Ill. 

304,518 District telegraph call-box; William Fix 
and Charles Hermann, New York, N. Y. 

304,539 Electric conductor; Edwin D. McCracken, 
Paterson, N J. 

304,540 Means for controlling induced currents 
in electric conductors ; Edwin D. McCracken, Pater- 
son, N. J. 

304,557 Electric circuit closer; George Pernie, 
Nyack, N. Y. 

304,588 Electro-mechanical signaling apparatus 
and system therefor ; Morton Toulmin, Washington, 

204,595 Secondary electric clock ; Charles E. Bar- 
schig, St. Louis, Mo. 

304,667 Operator’s receiving telephone; Wilton 
L. Richards, Malden, assignor to the American Bell 
Telephone Company, Boston, Mass. 

304,672 Electric arc lamp; Joseph J. Skinner, 
Newton, Mass., assignor to Thomson-Houston Elec- 
tric Company, of Connecticut. 

304,673 Electric are lamp; Joseph J. Skinner, 
Newton, Mass, assignor to the Thomson Houston 
Electric Company, of Connecticut. 


I(AURENCE & FLERKNER, 


Manufacturers of 


—SPECIAL— 


Leather Belting 


~—FOR— 


HLECTRIG LIGHTING. 
Pure Oak Tanned. 


Factory and Salesroom, 


8 FERRY STREET, NEW YORK. 


(= Estimates made and full particu- 
lars furnished on application as above, 
personally or by mail, 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


-—-AND— 


ANNUNCIATOR WIRE 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST. 
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A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKke B. Hotcuxiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 


AMERICAN EvEctricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

ARMINGTUN & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 


Austin GALLAGHER, New York, Keith Electric 
Light System complete for Arc Lighting. Stock for 
sale. 

Baxter Exectric Ligut Company, New York. 
The Baxter Lamp. 

A. M. Youna, Waterbury, Conn., Leclanche Zines. 
Old style of rod with new connection. 

B. W. Payne & Sons, Corning, N. Y. The Payne 
Single and Doubic Valve Automatic Engine. Send 
for catalogue. 

Bereman & Co., New York. The Bergman and 
Haid —, for Telephone ard Telegraph pur- 
poses. Send for circular. 

Boutton CarBon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.e£E & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evectric Co., Cleveland, Ohio. Arc Lights 
and Brush Storage Batteries. 

BuFrFraLo Exvectric Works, Buffalo, N. ¥Y. Carbon 
Points and Plates. 

BuTLerR Harp RusBer Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

C. H. Moore & Co., Washington, D.C. Solicitors 
of American and Foreign Patents. 

C. P. Wuitnry, New York. General Eastern 
Agent of the Detroit Iron Tower Company. Towers 
and Arches, for Park and Street Lighting. 


CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 


CuromeE STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. re Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

ConNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CoRNELL UNIVERsITY, Ithaca, N.Y. Electrical 
Engineering. 

Detroit E.ectric Company, Détroit, Mich., white 
oak Pins and Brackets. 

Epwarp P. Tuompson, M.E., 13 Park Row, New 
York, expert and patent attorney. Acts as attorney 
in applying for patents. Introduces them into man- 
ufacture Examines and reports upon the validity 
and practicability of patents with experimental 

roof when required. timate of costs sent free. 
lectrical cases a specialty. 

H. M. Raynon, New York. 
purposes. 

Hotmes, Bootn & Hayvens, New York. Fire- 
proof Electric Light Wire, Patent ‘“‘KK’’ Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

J. O. Surras, Cincinnati, O. Telephone Stocks 
bought and sold. 

JaRvis ENGINEERING ComMPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


LEcLANCHE BatTrERY Company, New York. The 
— Telephone Battery. Write for descriptionand 
prices. - 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

New EnGLanp Butt Company, Providence, R. I. 
Braiding Machinery for cursing Telegraph, Tele- 
oo and Electric Light Wire, Single and Double 

inders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappaus, New York. Designer and En- 
graver. 

Pane & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


Platinum for all 


PALMER WI1RE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & Carter, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
— and Telephone Supplies. Write for cir- 
culars. 


PuHosPHorR BRONZE SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Royce & MaREAN, Washington, D.C. Dealers in 
— apparatus, Telegraph and Telephone sup- 
plies. 

ScHLEICHER, ScoumM & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

Laurence & HERKNER, Now York. Manufactur- 
ers of Leather Belting for Electric Lighting. Send 
for catalogue. = 

CLARK INSULATED WirE Company, Philadelphia, 
Pa. Rubber and Braided Wire, for telegraph, tele- 
phone, and electric light use. 

Swan _ INCANDESCENT Exectric Lignt Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THE ANsoniA Brass AND Copper Co., New York 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

THE BisHorp Gutta PercuHa Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cable ' 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
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Wire, &c., &c. Send for catalogue, 
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THe BuTLER Harp RuBBER Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALEXANDER, Washington, D. C., Solicitor 
and Counselor in Patent cases. 


Tuomson-Houston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

Tue EvectricaL Supriy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

Unirep States Evecrric Licut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 


Vrapuct MANUFACTURING ComPpANy, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 


W. B. Eartuman & Co., Murfreesboro, Tenn., | 
Red Cedar Poles. Write for prices. 

Western Evectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. | 

Wma. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- | 
ings. | 

W. R. Pore & Co., Baltimore, Md. Telegraph, | 
Telephone, and Electric Lizht supplies. The best | 
of everything, and at lowest prices. 

WituramM Kurz, Toledo, O. Patent Portable and 


Adjustable Cross-Arm Holder. 





PATENT PORTABLE AND ADJUSTABLE 


CROSS ARM HOLDER 


Especially adapted for Telephone and Electric 
Light Poles. 





Among the many advantages in using the Cross 
Arm Holder are the following: : 

It does away with cutting gains in poles, as is 
done at present; and thereby weakening the wood. 

It gives a larger bearing to the cross arm.* On a 
six inch pole it gives fully eight inches, and greater 


| bearings on poles of larger dimensions. 


It is easily adapted to standing poles. 








It prevents decay to the poles and cross arms at 
| the gain. 


P I K I DD | A cross arm with this holder is easily raised or 

. lowered upon the lege emt yen eee ia 8 

: r | from the insulator by merely withdrawing the 
li LBERT_E. PAINE, Late Commissioner of | ine ee - 

Patents. STORY B. LADD. | It willhold an arm of any length withort other 


Attomess S Eetent Causes | sa 1, | and circulars, apply to 
: WM. KLINE, Supt. Telez. 


D.C. 
TOLEDO, o. 
WANTED.< 


A bright young Telephone Lunspector 
for South America, One that can speak 
Spanish preferred, State age and salary 
expected in ihe start, Must give Bond. 

Address SOUTH AMERICA, 
Care of Electrical Review. 


WASHINGTON, 








Situation Wanted. 


Young man, somewhat versed in 
electrical matters, and now securing 
scientific education evenings, desires 
position with electrical manufacturing 
or telephone company, highest refer- 
ences, 
Address, WORKER, 
Electrical Review. 


WANTED. 
Engineer who thoroughly understands 
erecting and running arc light plants 
and who can set boilers, engines, etc. 
Only those need apply who have made 
numerous installations. Apply by letter 
only to ABOR, 

Care of Electrical Review. 


DETROIT IRON TOWER CO< CONNOLLY BROS., 
Towerss=Arches Patent Attorneys 


AND SOLICITORS, 
POR PARK AND STREET LIGHTING. — MORSE BUILDING 


The sure means by which Illuminating is done |\Cor. Nassau & Beekman Streets, 
better and cheaper than by gas. NEW YORK 
lights, by the use of three to six 2000 candle power 
lights at 125 to 175 feet high. Of the many in PHILADELPHIA, PA, 


use, not one has failed to give satisfaction, nor Mutual Life Insurance Building, 
have they been injured by the flercest storms. | 10th AND CHESTNUT STREETS. 


They are of many styles and highly ornamental WASHINGTON, D. 4 


as well as cheap. . 
GENERAL CORNER 6th and F STREETS, 
ELECTRICAL CASES A SPECIALTY. 














One tower will supersede several hundred gas | 


C. P. WHITNEY, cettorn ago. 


853 BROADWAY, N.Y. 
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